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CHAPTER I
INTRODUCTION
Rationale.—Certain of the teachers in the Ralph J.
Blanche High School of Woodbine, Georgia are disturbed by
the number of poor readers in the high school and the re
latively high incidence of retardation in the fundamentals
of problem solving in mathematics. Some of these teachers
are inclined to think that the success one achieves in
his academic work is dependent on his intellect. The teach
ers who think like this are in agreement with popular be
lief that if one reads poorly or is incompetent in the
fundamentals of mathematics he is low in intelligence. This
tendency to attribute low reading achievement to low in
telligence scores is opened to serious question since low
intelligence test scores may also be the result of poor
reading.
Reading is both the most important and the most trouble
some skill to teach in the school curriculum. It is the
most important since it is a tool, mastery of which is
essential to the learning of nearly every other school sub
ject; it is most troublesome since many pupils fail to
achieve competency in reading far more frequently than in
the other basic skills.
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In the study of mathematics the student must read to
secure meaning and he also must make use of meanings in
order to read more effectively. Meaning, resulting from
reading any subject matter area requires background and
mental content; and these in turn are built up by reading
and experience.
The intelligence tests commonly used in schools measure
a variety of abilities. The verbal aspect of these tests
correlates more closely with reading progress than do the
non-verbal parts. The relationship between measured in
telligence and particular subjects is fairly well known. In
the more academic subjects, in which the verbal symbolic
elements are predominant, the correlation within a given
group or grade is generally between .I|.O and .50. However,
both smaller and larger correlations have been found.1
There has been much research directed toward finding
the relationship which exists between measured intelligence
and a particular school subject, as well as toward finding
the relationship between school subjects. Out of this long
range research has come general agreement that intelligence
alone is not the determining factor in an individual's
success or failure in any particular subject. Intrigued by
the findings and conclusions of research in this area, it
Herbert Sorenson, Psychology in Education. (New York.
19l|8) pp. 211-217, non i: ——.
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was decided to conduct a similar research study in the
Ralph J. Bunche High School of Woodbine, Georgia.
Statement of Problem,—The problem involved in this
study was to determine the tested differences and corre
lations, if any, in intelligence, reading ability and pro
blem-solving ability in mathematics among a select group
in the Ralph J. Bunche High School of Woodbine, Georgia.
Purposes of Study.—The major purpose of the research
was to ascertain whatever significant differences and signi
ficant correlations there were observable for the aspects
of intelligence, reading ability, and problem-solving
ability in mathematics between pupils scoring above the
median and those scoring below the median of total dis
tribution of a select group of pupils in the Ralph J. Bunche
High School of Woodbine, Georgia, 19£[].-1955.
More specifically the purposes were to determine:
1. The measures of central tendency and variability
in intelligence, reading ability, and problem-
solving ability in mathematics of pupils who score
above the median and below the median respectively.
2. The significant difference, if any in reading
skills between the group of Above-Median and Below-
Median pupils in the Ralph J. Bunche High School.
3. The significant difference, if any, in problem-
solving ability in mathematics between the group of
Above-Median and Below-Median pupils in the Ralph
k
Bunche High School.
k» The correlation, if any, between intelligence and
reading ability for the group of Above-Median
pupils in the Ralph Bunche High School.
5. The correlation, if any, between intelligence and
problem solving ability in mathematics for the
Abovd-Median pupils in the Bunche High School.
6. The correlation, if any, between reading and pro
blem solving ability in mathematics for the group
of Above-Median pupils in the Ralph Bunche High
School.
7. The correlation, if any, between intelligence and
problem-solving ability in mathematics for the
group of Below-Median pupils of the Ralph Bunche
High School.
8. The correlation, if any, between intelligence and
reading ability for the group of Below-Median pupils
in the Ralph Bunche High School.
9. The correlation, if any, between reading ability and
problem-solving ability in Mathematics for the
group of Below-Median pupils in the Ralph Bunche
School.
10. The significant difference, if any, in the co
efficients of correlations on the following paired
variables: intelligence and reading, intelligence
and problem-solving in mathematics, and reading and
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problem-solving in mathematics, as obtained by the
Above-Median and Below-Median groups of the Ralph
Bunche High School of lifoodbine, Georgia, 195i|--1955«
11. Whatever significant implications for educational
theory and practice as may be derived from the
analysis and interpretation of the data.
Definition of Terms.—It is necessary to define or
characterize the significant terms used throughout this
research. These significant terms were "intelligence,"
"reading," problem solving in mathematics," Above-Median"
and "Below-Median."
Intelligence.—Intelligence, as employed in this
study, refers to the traits of mental development
as measured by the California Test of Mental
Maturity1 (Short Form).
Reading.--Reading, as employed in this study, re
fers to the skills in comprehending the written
page as measured by the California Reading Test^
(Intermediate).
Mathematics Problem-SjjlyJLng. --Mathematics problem-
solving, as employed in this study, refers to the
1
E. T. Sullivan, W. W. Clark, and E. W. Tiegs, California
Short Form Test of Mental Maturity (Los Angeles, 1950).
2
Ernest W. Tiegs and W. W. Clark, California Reading
Test Intermediate (Los Angeles).
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skill of meeting novel situations as measured by the
California Mathematics Test1 (Advanced Form).
Above-Median.—Above-Median group, as employed in this
study, refers to those pupils whose scores on the California
Test of Mental Maturity2 (Short Form) fall above the median
of the total distribution of scores.
Below-Median.—Below-Median group, as employed in this
study, refers to those pupils whose scores on the California
Test of Mental Maturity3 (Short Form) fall below the median
of the total distribution of scores.
Locale of Research,—The Ralph J. Bunche High School is
located in Woodbine, Georgia, the county seat of Camden
County. Camden County is located in the coastal region of
Georgia. The Negro population of Camden County is approxi
mately three thousand. The leading occupations of the
county are pulp-wooding, fishing, truck-gardening and poul
try raising. The average educational status of the Negro
population is approximately at the fourth grade level.
The Ralph J. Bunche High School is the only Negro high
1
Ernest W. Tiegs and Willis W. Clark, California
Mathematics Test. Advanced-Mathematics (Los Angeles, 1950)*
2
E. T. Sullivan, W. W. Clark and E. W. Tiegs, California




school in the County. It is a consolidated school and
serves all of the Negro high school population throughout
the County. It is also a combination, high school with an
enrollment of 538 of which approximately I4.OO are enrolled in
grades eight through twelve. The teaching staff in the
high school consists of thirteen teachers and a supervising
principal.
--The Descriptive-Survey Method of
research, employing the techniques of testing and statisti
cal analysis was used to gather and treat the necessary data
for this study.
Description^j?f_ the Data Gathering Instruments. —The
data gathering instruments in this research were: The
Galifornia_Short Form T_ejt_of_jlental Maturity (Advanced)
grade IX to adult, 195>O S-form, the California Reading Test
(Intermediate) for grades VII - IX Form AA, and the
California Mathematics Test (Advanced) for grades IX - XIV
Form AA.
The California Short Form Test of Mental Maturity con
sists of two parts - a language part and a non-language part.
This test was administered in order to secure the Above-
Median and Below-Median groups. The California Reading Test
consists of two parts - comprehension and vocabulary. The
California Mathematios Tests consists of two parts - mathe
matics reasoning and mathematics fundamentals. The mathe
matics and reading tests were administered in order to se-
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cure the basic data necessary for this study.
Subjects Involved.—The subjects involved in this study
were seventy-five boys and girls from grades eleven and
twelve, ranging in ages from 15' years 9 months to 21 years
and 2 months. Forty-three subjects were in the eleventh
grade and thirty-two were in the twelfth grade. There were
four subjects who were fifteen years old, thirteen subjects
who were sixteen years old, sixteen subjects who were seven
teen years old, twenty-eight subjects who were eighteen
years old, eight subjects who were nineteen years old, four
subjects who were twenty years old, andtwo subjects who
were twenty-one years old. Altogether there were thirty-
two boys and forty-three girls.
Procedure.—The procedural steps used in carrying for
ward this research are indicated below:
1. Students of grades eleven and twelve were.orientated
as to why they were being used in this research.
These students were acquainted with the purposes of
each test. The majority of them had, at one time,
been subjected to one kind of standardized test,
and their interest in participating in tests was
thereby increased. Hence, the subjects were highly
cooperative with the investigator in carrying out
this phase of the research.
2. After the proper rapport was established the three
instruments were administered to the seventy-five
subjects in two testing sessions.
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3. The tests were scored and the results recorded in
tabular form for convenience. The following
statistics were found: the median for the total
distribution of I. Q.'s (This score was used to
determine the Above-Median and Below-Median groups).
The means, standard deviations, and standard errors
of the means were computed for both groups in in
telligence, reading and problem-solving ability in
mathematics. The differences between means, Fishers
"t" and the Pearson Product Moment Correlation were
also ascertained.
J+. The data gathered were presented and analyzed, and
conclusions, implications and recommendations were
extracted from the findings.
The Limitations of the Study.—Since this study was only
concerned with finding out the relationships, if any, which
existed among the three variables-intelligence, reading
ability and problem solving ability in mathematics of the
Above-Median and Below-Median groups, respectively, this study
does not deal with reasons or causes for any differences
which were found in the study.
Preview of the Remainder of the Thesis.—Chapter II will
present the review of the related pertinent literature.
Chapter III will present an analysis and interpretation of
the data. Chapter IV will present a review of the findings,
summary, conclusions, implications and recommendations. There
will be attached a bibliography, and an appendix containing
10
the data gathering instruments.
CHAPTER II
RELATED LITERATURE
Introductory Statement.—The literature reviewed in
this study may be grouped into two major categories (1)
Points of View of Authorities and (2) Research Studies.
It has been presented under the following captions:
1. Points of View of Authorities
a. Measurement of Intelligence
b. Measurement of Achievement in Reading
c. Measurement of Achievement in Mathematics
d. Relationship of Intelligence to Reading
e. Relationship of Intelligence to Mathematics
2. Research Studies
Measurement of Intelligence.—There is little agreement
among psychologists on a definition of intelligence. In a
sense this diversity of opinion is not undesirable, for it
allows the expression of a greater number of concepts and.
includes more aspects.
Sorenson1 states that the intelligence of pupils can
be measured by the difficulty of the task that he can do.
Their difficulty is in turn determined by the percentage of
1




people in a specified group who can do the tasks requested
in the test.
The most important controversies concerning the exact
nature of intelligence have centered around the work of
Spearman, Thorndike, and more recently, Thurston.
Spearman1 holds that all intellectual abilities, when
analyzed, resolve themselves into two factors. One of
these, the "g" or general factor, is found in all mental
abilitiesj while the special factors are highly specific and
are to be found only in certain situations which require
these particular abilities. Thorndike^ developed a concept
of intelligence which denies the existence of general in
telligence as a psychological entity. He believed that we
have intelligences rather than intelligence for each type
of intellectual test. This theory known as the synthetic
theory, is quantitative in nature and conceives of differ
ences in intelligence in terms of a larger or smaller
number of associations rather than possession of a different
quality of intellect. General intelligence, according to
this theory, becomes a mathematical abstraction or a total
ity of specific abilities.
More recently, Thurston3, using the method of factor
1






analysis, has produced evidence that there are seven pri
mary abilities which are basic to a concept of general in
telligence. His results were derived from an elaborate
experiment in which 2lj,0 students from the University of
Chicago volunteered as subjects. They were given a battery
of fifty-six pencil-and-paper tests requiring a period of
fifteen hours of testing. The primary abilities presumably
discovered were as follows: N, number factorj S, visualizing
two-and-three dimensional space; M, memory; W, word facility
or fluency; V, verbal relations; P, perceptual speed; and I,
induction. The abilities that have been identified by
Thurston with greatest confidence are: The number factor,
the verbal factor, the space factor and the memory factor.
The exact nature of the combination of abilities known
as intelligence is not well understood. However, it is
agreed, by educators and psychologists, that individuals
differ widely in the amount, and perhaps in the quality, of
the intelligence which they possess, but that within limits,
it can be measured.
Many definitions of intelligence have been given. Some
of these are as follows;1
Pinter:
I have always thought of intelligence as the ability
1
Symposium, "Intelligence and Its Measurement" Journal
of Educational Psychology, XII (March and April, 192TH PP«
T23-210. "
of the individual to adapt himself adequately to
relatively new situations in life.
Terman:
An individual is intelligent in proportion as
he is able to carry on abstract thinking.
Henmon:
Intelligence...involves two factors—capacity
for knowledge and knowledge possessed.
Thorndike:
We may...define intellect, in general, as the
power of good responses from the point of view
of truth or fact.
One's concept of the problems involved in the measure
ment of mental ability will depend, in a larger measure, on
his concepts of mental growth. The degree of mentality one
possesses is measured by the complexity of situations and
problems that he, as compared with other individuals of like
age and somewhat similar experiences, is capable of under
standing and resolving. Intelligence tests, therefore,
have been devised for measuring degrees of mental growth.1
Most discussions of intelligence deal with abilities to
manipulate abstract symbols and to organize ideas. The usual
test of intelligence is, therefore, a test of abstract
ability and measures how well an individual is able to per
form problems involving symbols and abstraction.2
The development of better methods of measuring human
1





abilities was a correlate of increased understanding of the
nature and causes of individual differences. Galton1 during
the latter part of the nineteenth century, devised various
sensory tests, which he used in measuring sensory dis
crimination, sensory acuity, and sense of perception.
According to Greene^ no intelligence test measures capa
city directly, but, within limits, such tests reflect the
individual's ability to learn by measuring his ability to
react to fragments of his environment. Since intelligence
itself cannot be measured, test makers can only measure the
performances of tasks the successful completion of which is
generally believed to be dependent upon intelligence. The
value of the intelligence test lies in the fact that it
affords an objective basis for this inference.
There is a common agreement among authorities that in
telligence tests attempt to rule out or, at least to,
minimize, the influence of environment upon an individual's
test performances and hence obtain a measure of his innate
or unlearned abilities.
It has been contended that intelligence tests do not
differ from achievement tests, inasmuch as both are founded
1
Yifendell W. Cruze, Educational Psychology. (New York,
191+2), p. li3 ■ —jL~~-&*•
2
Harry A. Greene et. al. Measurement, and Evaluation in
Elementary School. (New York,™~19lj.2) ^™™Y"7"~" ———
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upon the measurement of knowledge and skills which have
been learned.1
Kelly2 states:
General intelligence tests and achievement tests
overlap to the degree indicated by a correlation co
efficient of .90. In general, coefficients of J4.O to
.60 are found between tested intelligence and adademie
achievement, but higher degrees of relationship are
sometimes found.
Boynton^ states:
When correlations between achievement tests and
intelligence tests approach .70 or .80, the intelligence
test is looked upon with suspicion by some and may
be considered a general scholastic achievement test
rather than an intelligence test.
-, believing that general intelligence tests
measure acquired knowledge and skills to considerable degree
and also that they frequently test abilities of too specific
a nature, devised a culture-free test which he considered
to appropriately account for these variables.
1
Harry A. Greene et. al. Measurement and Evaluation in
Elementary School»' (New York,~~I952"), p. ^OiH
2
Truman L. Kelly, Interpretation of Educational Measure
ment , (New York, 1927), p. 20b1."""
Paul Boynton, "Intelligence." Encyclopedia of Educa
tional Research (New York, 191+D» p. 630. * ~~
h
Raymond B. Cattell, "A Culture-Free Intelligence Test
I" Journal of Educational Psychology, XXXI (March, 19^0)
p. 15TT" """"*""
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Measurement of Achievement in Reading.—The concept of
reading during recent years has been quite a dynamic one.
It has changed from decade to decade as the role of reading
has expanded in meeting personal and social needs as the
purposes of school and college education have broadened.
It has changed also as research has made clearer the nature
of the reading act and the basic processes involved.1
Reading has been defined as oral interpretation, as
comprehension, as experiencing and learning, and as a
variety of complex activities.^
Reading has been analyzed into a series of psychological
operations, such as perception, comprehension, interpretation,
critical reaction, and integration.3
Learning to read is a life long process. Prom birth
to old age, each period of life makes its contribution to
the development of reading abilities, interests and attitudes.
Reading ability, as part of the individual's total develop
ment, increases with his growth in interests and general
1
National Society for the Study of Education. Reading
in the High School and College. Forty-Seventh Year Book,




National Society for the Study of Education. Reading
in the High School and College. Forty-Seventh Yearbook,
Part II (Chicago, l9k®) > P» 33.
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ability and with the challenge of increasingly complex and
difficult tasks at each successive educational level.1
There are, at present, conflicting views regarding the
nature of reading ability. Some writers emphasize its
simplicityj others, its complexity. According to this first
view, reading is basically "simply a form of perceptual
experience" followed by interpretations of varying degrees
of importance.2 Those who hold this view seek to discover
the basic factors in reading which they believe are pro
bably few in number and to eliminate trivial and loosely
related factors. They distinguish between "the process of
interpreting a simple printed page with facility and speed"
and "the ability to read critically11.3
Davis^J- found that ability to reason in reading, that is
"to infer meanings and to weave together several statements,"
was a factor of great importance in reading ability. Studies
of the relationship between reading ability and intelligence
1
Constance M. McCullough et. al. "The Nature of Reading,"
Problems in the Improvement of Reading (New York, 1936)
Chapter II.
2
Ruth Strang, Problems in the Improvement of Reading in




Frederic B. Davis, "Two Measures of Reading Ability"
Journal of Educational Psychology XXXIII (May, I9I+2) 365-72
as cited in the National Society for the Study of Education,
Reading in the High School and College Forty-Seventh
Yearbook, p. lj.3."^
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show in general" the more intelligent the reader, the more
fluent and accurate will be his recognition, the broader
his associations, the greater his power of apprehension,
the keener his evaluations, the more thoughtful his appli
cation or use of the ideas gained through reading"1
The ability to learn obviously conditions reading
proficiency. According to Gray2 college students ranking
at the fifteenth percentile or below on reading tests tend
to be below in tests of mental ability, similarly those
ranking low on intelligence tests frequently respond to re
medial reading, poorly.
Strang3 states that the problem of the relationship be
tween reading ability and mental ability is complicated by
the fact that the mental tests usually given involve reading
comprehension. Some students are definitely handicapped on
X
William S. Gray, "Reading and Factors Influencing Read
ing Efficiency , Reading in General Education (Washington)
p. 3£ as cited in the National Society for the Study of
Education, Reading in the High School and College, p. i+3•
2
William S. Gray, "Reading Difficulties in College."
Journal of Higher Education VII (October, 1936) pp. 358-
59 as cited in Ruth Stra'ng, Problems in the Improvement _of
Reading in High School and College, (Lancaster, I936), pV~
T9T.
3
Ruth Strang, Problems in thg^ Improvement of Reading
in the High School and_5olleCT~(LancaiTer, 193b1), p. 191.
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these verbal group tests by their poor reading ability.
Campbell1 found that the mean reading grade placement
score obtained by three hundred seventy-eight subjects was
6.92. He concludes that the average senior included in the
study has a reading ability of a seventh grade pupil.
Abbott2 found that mental ability and reading ability
are closely related and that what ever influences the de
velopment of the one may influence that of the other.
Measurement of AcjijLejyemeji^in^^athematics.—According to
Greene3, and others, arithmetic is one of the more definite
tool subjects, and much of its subject matter is suitably
organized for teaching purposes. For years it has been re
cognized that success in addition depended upon a mastery of
the basic addition facts. The same may be said of the
fundamental processes with whole numbers.
1
Robert H. Campbell, "An Analytical Study of the In
telligence and Reading Test Performances and the Scholastic
Achievement of a Group of Negro High School Seniors." Un
published M. A. thesis, School of Education, Atlanta
University, 1953.
2
Carlton E. Abbot, "Relationship Between Variations in
Silent Reading Ability and Mental Ability, "Journal of
Educational^ Research XXXIX (December, 19l\S) 316.
3
Harry A. Greene, erb. al., Measurement and Evaluation
in The El^menjbary School (New York, 19l}.2) p. 3Q6Z "
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Greene1 and others further state that the social im
portance of problem solving in arithmetic is far in excess
of the attention given to its analysis and measurement up
to the present time. It is a complicated fiefl which is
almost certainly highly related to general intelligence.
Naturally an attempt to analyze and identify the underlying
skills meets with considerable difficulty. The first step
in the solution of verbal problems demands a complete under
standing of the elements and processes which are involved
or implied. This is comprehension. This, in itself, in
volves many factors, such as rate of reading, vocabulary
difficulties, reading of numerals, and problem organization,
as well as complexity in terms of the number and order of
the arithmetical processes involved.
Terry states^:
In mathematics the ability to read the problem is
required to grasp what is "given", what is to be found
and to draw conclusions from given premises.
1
Harry A. Greene, ejb. al., M_eM)-gement_and &valuation
in the Elementary School (New York"," 'lS^T1?» 306" """.
2
Paul W. Terry, "The Reading Problem in Arithmetic"
Journal of Educational Psychology Xll (October, 1921)
Tb^-77 as cited in Kuth Strang, Problems in the Improve
ment of Reading (Lancaster, 1938T7~P»
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Georges* reported:
An analysis of difficulties in mathematics in
cluded vocabulary difficulties, difficulty in inter
preting statements or questions, inability to inter
pret illustrative materials, inability to analyze and
lack of precision in reading.
Breslich2 has defined mathematics as a ivay of thinking.
Mathematics gives training in abstract thinking. It con
tinually exhibits the processes of clear thinking and
frowns upon the "hit-or-miss" method. Mathematics, because
of the simplicity of its contents, can teach the processes
of reasoning in a clear and precise form.
Because of the ease with which mathematical achievement
can be measured, tests in that subject will more readily
reveal deficiencies than do tests in other subjects.3
Buswell^- states that the teaching of arithmetic has
commonly been evaluated in terms of the development of
1
J. S. Georges, "The Nature of Difficulties Encountered
in Reading Mathematics," School Review XXXVII (March, 1929)
217-26, as cited in Ruth Strang, Problems in the Improvement
of Reading (Lancaster, 1938), p. T9H
2
E. R. Breslich, "The Outlook for Mathematics in the




Guy T. Buswell "The Function of Subject Matter in Re
lation to Personality". The National Council of Teachers
of Mathematics, Arithmetic in General Education. Sixteenth
Yearbook (New York, 191+1), p. b". ~~
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mathematical skills, the ability to think quantitatively,
and the ability to apply arithmetic in social situations.
The outcomes of arithmetic may also be evaluated in terms
of their contribution to the development of personality.
Spitzer-^ states that the nature of arithmetic is such
that in the early days of the testing movement test-makers
and teachers had no doubts about their ability to construct
dependable tests in that field. It would appear that with
such an early start and with the extensive use that is made
of tests in arithmetic today, a high level of efficiency in
test construction would have been reached. Unfortunately,
that is not the case. While arithmetic tests are valuable,
a fact supported by their wide use, less progress has been
made in the improvement of arithmetic tests and practice
than has been made in testing in most other subject matter
areas.
Relationship of Intelligence to Reading and Mathematics.
—The relationship between measured intelligence and parti
cular subjects is fairly well known. Much research has been
directed toward finding the relationship of intelligence to
particular school subjects as well as finding the relation
ship between school subjects.
1
Herbert P. Spitzer, "Testing Instruments and Practice
in Relation to Present Concepts of Teaching Arithmetic",
National Society for the Study of Education. The Teaching
of Arithmetic. Fiftieth Yearbook, Part II. (Chicago,
195D PP. 157-88.
Wheeler and Wheeler1 found the relationship very low
between reading skills and intelligence as measured by
quantitative factors.
Blair and Kamman2 found no evidence whatsoever, that
poor readers were specially penalized when taking an in
telligence test involving reading, since their I. Q.'s
based on such a test were, on the average, somewhat higher
than those based on the non-reading test.
Pitts^ states that there is a marked positive relation
ship between functional competence in mathematics and both
reading grade level and mental ability. Reading grade levels
and Gamma I. Q.'s show the highest correlation.
Brandt- found substantial relationship between I. Q. and
ability to perform arithmetical computations and to solve
Lester R. Wheeler and Viola D. Wheeler, "The Relationship
Between Reading Ability and Intelligence Among University
Freshmen", The Journal of Educational Psychology. (1949)
p. 230-37.
2
Glenn Myers Blair and James P. Kamman, "Do Intelligence
Tests Requiring Reading Ability Give Spuriously Low Scores
to Poor Readers at the College Freshman ^evel", Journal of
Educational Research, XXXVI (September, 19J+2), pp. 2bO-b"3.
Raymond J. Pitts "Relationship Between functional Com
petence in Mathematics and Reading Grade Levels, Mental
Ability and Age", Journal of Educational Psychology, XLVIII
(January, 1952), 1+56-92.
k
Werner E. Brand, "Competencies Possessed by Secondary
School Students and College Students in Arithmetical and
Verbal Problem." Unpublished Ed. D. Dissertation 1952,
Colorado State College of Education, Greeley.
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verbal problems.
Dwight^- states that intelligence is not the only
factor in problem solving.
Hogg2 states that both I. Q. scores and seventh grade
marks are needed in predicting success in eighth grade
mathematics.
Tharp3 in an attempt to discover the relationship be
tween ability to solve arithmetic problems and each of the
following skills: (a) a general reading vocabulary, (b)
arithmetic vocabulary, (c) reading comprehension, (d) arith
metic quantitative relationship, (e) reading speed, and
(f) fundamental operations in arithmetic, found that the
six skills fell in this descending order of correlation:
(1) Fundamental operations, (2) quantitative relationship,
(3) and (I4.) (the same) general reading vocabulary and arith-
1
Leslie Alfred Dwight, "Problem Solving Behaviors of
Seventh Grade Pupils in Selected Schools. "Unpublished Ph.
D. Dissertation, 1952, George Peabody College for Teachers,
Nashville, Tennessee.
2
Berdena L. flogg^ "The Relationship of General Intelli
gence to Success in ^ighth Grade Mathematics." M. Ed. Thesis,
1952, University of Colorado, Boulder.
3
Charles A. Tharp, "A Qorrelation of Problem Solving
in Arithmetic with Six Related Skills at the Seventh and
Eighth Grade Level." M. A. Thesis, 1952, Ball State Teachers
College, Muncie, Indiana.
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metic vocabulary, (5) reading comprehension, and (6) read
ing speed.
Betts-*- found the correlation between reading and in
telligence about sixty per cent.
Leavell2 and Sterling found correlations between in
telligence and reading. The data showed a "fairly marked
tendency11 for the more intelligent children to do better in
the various aspects of reading than the less intelligent.
The size of the coefficient varied with the different in
telligence tests used.
Reading the materials of arithmetic is so highly spe
cialized skill that the usual measures of reading competency
will not distinguish between good and poor readers of
arithmetic .3
Pay4 found no difference in arithmetic achievement be
tween good and poor readers as measured by standardized
reading tests when intelligence was held constant.
1
Emmet A. Betts, Foundations of Reading Instruction
(Boston, I9I4.6) p. 2]1
2
U. W. Leavell and Helen Sterling, "A Comparison of
Basic Factors in Reading Pattern with Intelligence", Peabody
iiL^4i' No» ^ (November, 1938) ll|9-l55.
3
G-uy L. Bond and Eva Bond Wagner, Teaching the Child




Hanson^, in studying problem solving in arithmetic,
found there was no significant difference between good and
poor students of arithmetic in comprehension abilities;
he found that the poor achievers in arithmetic were the
faster readers on the average, thus indicating lack of
ability to differentiate speed.
Research Studies,—Recent studies support the conten
tion of teachers that many of the failures in mathematics
are caused by inability of students to read mathematical
discussions as well as problems and exercises understanding-
ly, for mathematics utilizes materials in which the facts
are closely packed together and intricately interwoven.
To read problems calls for an entire set of special
abilities. Buckingham2 discovered a significant relation
ship between a student's knowledge of words and ability to
solve problems in algebra, particularly those which depend
on a follow-direction-type of vocabulary.
It is no longer possible to assume that a test of com
putational or problem-solving ability measures all arith-
1
Guy L. Bond and Eva Bond Wagner, Teaching the Child To
Read. (New York, 1950), p. 311. ~
2
Guy E. Buckingham, "The Relation Between Vocabulary and
Ability in First-Year Algebra", Mathematics Teacher XXX
(February, 1937) 39, as cited in The NationaOiocTety for
the Study of Education. gMfyj^-JJLJ^^^g^.ApAoo1 and
College, Part 11 p. 151.
28
raetical outcomes. Brueckner1 using Vocabulary and Quantita
tive Relationships sections of the Unit Scales of Attain
ment with i|.53 children in grades four and five, obtained
coefficients of correlation of .361 between "vocabulary"
and "computation", and of .£22 between the former and
"problem solving". Scores on the Quantitative Relationships
test correlated. $76 and .661 with "computation and pro
blem solving", respectively.
Brooks2 used 108 high school pupils of Baltimore,
Maryland in a study on the accuracy of group tests, mental
ages, and intelligence quotients. He used the Stanford-
Binet Test and nine group tests. His conclusions were that
the average of a pupil's group test mental ages is found to
be in error twelve months; that group-test intelligence
quotients deviate from 10 to 9 points and that combining
sixth grade marks and chronological ages gives almost as
accurate a classification by intelligence as does the average
group intelligence test.
1
Leon J. Brueckner, "Inter-correlations of Arithmetical
Abilities", Journal of Experimental Education, III (September,
193ij.) p. 14.2-im", as cited in The National Council Teaching
of Mathematics, Arithmetic in General Education. Sixteenth
Yearbook (N©w York, ISkl)> P» 229«
2
Fowler D. Brooks, "The Accuracy of Group Test Mental
Ages and Intelligence Quotients of Junior High School Pupils",
School and Society. XXXIV (May, 1926), p. 333-1+2
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Abbot1, stimulated by the highly satisfactory progress
made among ninth grade pupils as a result of a reading im
provement program, carried on a study to secure the answers
to these questions: Are the increases in I. Q.'s comparable
to increases in reading ages? Are the increases comparable
for intelligence tests" of highly verbal and largely non
verbal content"? The following tests were used: Iowa
Silent Reading Tests, Otis Test of Mental Ability and the
Kuhlmann Anderson Tests. These tests were given in Ma.j, 19l|.O
to an entering ninth grade class and repeated in May, 19lj.l
and May, 19i|-2. The reading tests in I9I4.I showed double the
increase in ability normally expected as a result of the
reading improvement program. This increase was maintained
during the next year when no program was in effect. The
average I. Q. of the group was the same on the two tests at
the initial testing. Later tests showed "that a significant
increase in silent reading ability was accompanied by a
significant increase in I. Q? as measured by the Kuhlmann
Test. The results support the assumption that mental
ability and silent reading ability are closely related, and
that whatever influences the development of one may in
fluence the development of the other.
1
Carlton E. Abbot, "Relationship Between Variations in
Silent Reading Ability and Mental Ability", Journal of
Edu££tionB^_Research, XXXIX (December, 191+5), p. 3lLj.-l6.
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Strang1, in a study of ij.17 children, in an effort to
find the relationship of intelligence to reading difficul
ties, concluded that when a verbal intelligence test was
used the language mental age is markedly related to certain
comprehensive reading test scores, but much less closely
related to tests of application of reading as measured by
the Gann Test. The scatter of the reading scores on a
single ten month mental age interval, within a given chrono
logical age, includes sometimes almost the whole range of
reading scores. The non-language mental ages showed even
less relationship than did those based on language test items.
Manolakes and Sheldon** conducted a study to determine
the effect that the reading ability would have upon one's in
telligence quotient as measured by a written test. Correla
tions were computed between the total reading score on the
Progressive Achievement Test and the language-factor intelli
gence quotient as measured by the California Test of Mental
Maturity. The language-factor of intelligence was used be
cause it contributed to the total intelligence quotient of
this and is by definition highly verbal. The coefficient of
1
Ruth Strang, "Variability in Reading Scores on A Given
Level of Intelligence Test Scores", Journal of Educational
Research. XXXVIII (February, 191+5)» pp. i^jTHpTT ~
2
George Llanclakes and William D. Sheldon "The Relation
ship Between Reading Test Scores and the Language-Factors In
telligence Quotient". The Elementary School Journal. LV
(February, 1955), pp. 31+&-5O. ~~
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correlation was .78.
Tre&ey ^ tested 2l\i\. seventh grade pupils in two Mil
waukee Junior High Schools to determine the relationship
of reading skill to the ability to solve arithmetic pro
blems. He used tests of problem solving, tests of mental
ability and reading tests. Application of the "t" test of
significance showed good achievers in problem solving to
be superior to poor achievers in problem solving at the one
per cent level of significance in all of the reading skills
studied and mental age. The "t" values for these varied
from 3.19 to 12.59 with a median value of 8.I48.
Brand^ in an attempt to find the degree to which students
above the level of grade six have possession of the abili
ties to manipulate arithmetical fundamentals and to solve
verbal problems in arithmetic tested 1, 286 students on
eleven educational levels, grade seven through graduate
students. Test used was the Schrammel-Otterstrom Arithmetic
Test (Test 111). The Henmon-Nelson Test of Mental Ability
1
John P. Treachy, "The Relationship of Reading Skills
to Ability to Solve Arithmetic Problems", Journal of
Educational Research, XXXVIII (September, l^)b?
2
Werner E. Brand, "Competencies Possessed by Secondary
School Students and College Students in Arithmetical and
Verbal Problems". Unpublished Ed. D. Dissertation 1952,
Colorado State College of Education, Greeley.
32
was also given to the 586 secondary school pupils who took
the arithmetic test. Comparisons were made of the groups.
The major findings and conclusions were: There was a
substantial relationship between I. Q. and ability to per
form arithmetical computations and to solve verbal problems.
(2) There was a marked improvement in ability to perform
arithmetical computations and to solve verbal problems dur
ing the seventh and eighth grade.
Dwight* in a study to determine the behavior of pupils
as they solve verbal problems encouraged pupils to "think
out loud". Conversations of pupil and interviewer were
recorded. Recordings were analyzed. He found that in
telligence was not the only factor in problem solving.
Hogg2 in a study to find the relationship of general
intelligence to success in eighth grade mathematics,
correlated the I. Q.'s, seventh-grade marks, and achieve
ment scores in eighth grade mathematics. He found that both
I. Q. scores and seventh-grade marks are needed in predict
ing success in eighth grade mathematics.
1
Leslie Alfred Dwight, "Problem Solving Behavior of
Behavior of Seventh Grade Pupils in Selected Schools.
"Unpublished Ph. D. dissertation, 1952, George Peabody
College For Teachers, Nashville, Tennessee.
2
Berdena L. Hogg, "The Relationship of General Intelli
gence to Success in Eighth Grade Mathematics". M. Ed.
Thesis, 1952, University of Colorado, Boulder.
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Tharp1 in an attempt to discover the relationship be
tween ability to solve arithmetic problems in each of the
following related skills: (a) general reading vocabulary$
(b) arithmetic vocabulary, (c) reading comprehension, (d)
arithmetic quantitative relationships, (e) reading speed,
and (f) fundamental operations in mathematics, administered
standardized tests in each of the seven areas to lfflO students.
The Pearson product-moment correlation was used to correlate
each, of the six related areas with problem solving.
The six skills fell in this descending order of corre
lation: (1) Fundamental operations, (2) quantitative re
lationships, (3) and (i|) (same) general reading vocabulary
and arithmetic vocabulary, (5) reading comprehension, and
(6) reading speed.
Summary of the Related Literature.—The basis of the
literature as it was related to this study resolves itself
into the following categories: (A) Measurement of Intelli
gence; (B) Measurement of Achievement in Reading; (0)
Measurement of Achievement in Mathematics; (D) Relationship
of Intelligence to Reading; (E) Relationship of Intelligence
to Mathematics; (P) Related Studies. The most pertinent
1
Charles A. Tharp, "A Correlation of Problem Solving in
Arithmetic with Six Related Skills at the Seventh and Eighth
Grade Level. M. A. Thesis, 1952, Ball State College,
Munc ie, Indiana.
3k
facts have been summarized under the appropriate captions.
A. Measurement of Intelligence:
1. Intelligence involves two factors-capacity for
knowledge and knowledge possessed. (Henmon 26-tf)
2. Intellectual abilities, when analyzed, resolve
themselves into two factors-specific and general.
(Spearman 3)
3. The degree of mentality one possesses is
measured by the complexity of the situation and
problems that he, as compared with other in
dividuals of like age and some-what similar
experiences, is capable of doing. (Cruze 3)
i\.» The intelligence of the pupil can be measured by
the difficulty of the task he can do. (Sorenson
11)
5« No intelligence test measures capacity directly,
but, within limits, such tests reflect the in
dividual's ability to learn by measuring his
ability to react to fragments of his environ
ment. (Greenei]. )
6. Intelligence tests do not differ from achieve
ment tests, in as much as, both are founded upon
the measurements of knowledge and skills which
have been learned. (Greene if.)
^-Refers to number in Bibliography.
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B. Measurement of Achievement in Reading;
Measurement of achievement in reading is summarized
in the following statements:
7. Reading has been defined as oral interpretation,
as comprehension, as experiencing and learning,
and as a varieby of complex activities. (10)
8. Reading has been analyzed into a series of
psychological operations such as perception,
comprehension, interpretation, critical reaction
and interpretation. (10)
9. Reading is simply a form of perceptual ex
perience followed by interpretation of varying
degrees of importance. (Strang 12)
0. Measurement of Achievement in Mathematics;
Measuring in mathematics as reviewed in this research
is presented below:
10. The social importance of problem-solving in
arithmetic is far in excess of the attention
given to its analysis and measurement up to
the present time. (Greene l\.)
D. Relationship of Intelligence to Reading:
Some statements which substantiate the relationship
of intelligence to reading are as follows:
11. The problem of the relationship between read
ing ability is complicated by the fact that
the mental test usually given involves reading
comprehension. (Strang 12)
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12. Mental ability and reading ability are closely
related and whatever influences the development
of the one may influence that of the other. (
Abbot 13)
13. General intelligence tests and achievement
tests overlap to the degree indicated by a
correlation coefficient of .9Q. In general,
coefficients of .Ij.0 to .60 are found between
tested intelligence and academic achievement,
but higher degrees of relationship are some
times found. (Kelly £)
li|. When correlations between achievement tests
and intelligence tests approach .70 or .80,
the intelligence is looked upon with suspicion
by some and may be considered a general
scholastic achievement test rather than an in
telligence test. (Boynton 19)
E. Relationship of Intelligence to Mathematics;
15. There is a marked positive relationship be
tween functional competence in mathematics and
mental ability. (Pitts 2J+)
16. Intelligence is not the only factor in problem-
solving. (Dwight 31)
P. Research Studies;
17• Buckingham discovered a significant relation
ship between a student's knowledge of words and
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ability to solve problems in algebra, particularly
those which depend on follow-direction-type of
vocabulary. ( 10 )
18. Betts (1) found the correlation between reading
and intelligence is about sixty per cent.
19. Leavell and Sterling (22) found that the more
intelligent children do better in the various
aspects of reading than the less intelligent.
20. Manolakes and Sheldon (23) found a coefficient
of correlation of ,78 between the language-factor
of intelligence and reading.
21. Brand found substantial relationship between I. Q.
and ability to perform arithmetical computations
and to solve verbal problems. (29)
22. Tharp (33) in an attempt to discover the relation
ship between ability to solve arithmetic problems
and each of the following skills: (a) a general
reading vocabulary, (b) Arithmetic vocabulary,
(c) reading comprehension, (d) arithmetic quanti
tative relationship, (e) reading speed, and (f)
fundamental operations in arithmetic, found that
the six skills fell in this order of correlation:
(1) fundamental operations, (2) quantitative re
lationship, (3) and ([(.) (same) general reading
and arithmetic vocabulary, (5) reading comprehen
sion, and (6) reading speed.
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23. Pitts (2I4.) states that there is a marked
positive relationship between functional com
petence in mathematics and both reading grade
level and mental ability.
2I4.. Treacy (27) found that good achievers in pro
blem-solving were superior to poor achievers
in problem-solving at the one per cent level
of confidence in all of the reading skills
studied and mental age.
25. Fay (2) found no difference in arithmetic
achievement between good and poor readers as
measured by standardized reading tests when
intelligence was held constant.
26. Hanson (2) found no significant difference be
tween good and poor students of arithmetic in
comprehension abilities; he found that the
poor achievers in arithmetic were the faster
readers on the average; thus indicating lack of
ability to differentiate speed.
CHAPTER III
PRESENTATION, ANALYSIS, AND INTERPRETATION OP DATA
Introductory S_tatejnent.—This chapter presents, analysis
and interprets the data relevant to the purposes of this
study. .Purposes of this study, as stated in Chapter I, are:
1. To determine the measures of central tendency
and variability in intelligence, reading ability
and problem solving ability in mathematics of
pupils who score above the median and below the
median respectively.
2. To determine the significant difference, if any,
in reading skills between the group of Above-
Median and Below-Median pupils in the Ralph J.
Bunche High School.
3. To determine the significant difference, if
any, in problem-solving ability in mathematics
between the group of Above-Median and Below-
Median pupils in the Bunche High School.
I}.. To ascertain the correlation, if any, between
intelligence and reading ability for the group
of Above-Median pupils in the Ralph Bunch High
School.
5. To ascertain the correlation, if any, between
intelligence and problem-solving ability in
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mathematics for the group of Above-Median pupils
in the Bunche High School.
6. To ascertain the correlation, if any, between
reading and problem-solving ability in mathematics
for the group of Above-Median pupils in Bunche
High School.
7. To ascertain the correlation, if any, between in
telligence and reading ability for the group of
Below-Median pupils in the Ralph J. Bunche High
School.
8. To ascertain the correlation, if any, between in
telligence and problem-solving ability in mathe
matics for the group of Below-Median pupils in the
Ralph Bunche High School.
9. To ascertain the correlation, if any, between
reading ability and problem-solving ability in
mathematics for the Below-Median pupils in the
Ralph Bunche High School.
10. To determine the significant difference, if any,
in the coefficients of correlation on the follow
ing paired variables: intelligence and reading, in
telligence and problem-solving in mathematics,
and reading and problem-solving in mathematics as
obtained by the Above-Median group and Below-Median
group of the Ralph J. Bunche High School of Woodbine,
Georgia.
in
11. To formulate whatever significant implications
for educational theory and practice as may be
derived from the analysis and interpretation of
the data.
The data are presented, analyzed and interpreted in the
most effective manner to provide answers to questions im
plicit in the purposes.
General Characteristics of the Group.—The data on the
entire population of the study are presented both in con
textual and tabular form. Tables 1 and 2 give a general
description of the total population used with respect to
chronological ages and I. Q.'s.
Table 1 shows the distribution of chronological ages,
with a mean chronological age of 17.59, a median chronologi
cal age of 17.16, a standard deviation of 1.32 and a standard
error of 0.12J+. The average expected grade placement was
12.3.
As will be noted in Table 1 the ages ranged from fifteen
years to twenty-one years. The average ages for pupils in
the eleventh and twelfth grades are seventeen and eighteen
years respectively. There were fourteen students, or 18.67
per cent of the students, who were beyond the grade place
ment ages for the eleventh and twelfth grades. There were
forty-four pupils or $Q.6j per cent of the students who were
in the expected grades according to their chronological ages.
Seventeen or 22,66 per cent of the students who were below
TABLE 1
FREQUENCY DISTRIBUTION OP THE CHRONOLOGICAL AGES ON THE
CALIFORNIA TEST OF MENTAL MATURITY AS OBTAINED BY THE
SEVENTY-FIVE ELEVENTH AND TWELFTH GRADE PUPILS OF








































the age fexpectancy for their chronological ages. The data
indicated that 18.67 per cent of the pupils in grades eleven
and twelve were from, two to three years retarded, and 22.66
TABLE 2
FREQUENCY DISTRIBUTION OF THE I.Q'S ON THE CALIFORNIA
TEST OF MENTAL MATURITY" AS OBTAINED BY THE SEVENTY-
FIVE ELEVENTH AND TWELFTH GRADE PUPILS OF THE
























































per cent were accelerated with respect to the normal ex
pected ages for the grades eleven and twelve.
Table 2 shows the total distribution of I. Q.'s as
made by the seventy-five pupils on the California Test of
Mental Maturity. The Median I. Q. for the total population
tested was 85.72 with a mean I. Q. of 88.66, a standard de
viation of 6.18, and a standard error of .71. There were
five students who had I. q.is of Q$ or the Median I. Q.
Only four of the subjects were used in this study; there
fore, only seventy-four subjects were used in this study for
the other necessary data and statistics in order to have
two groups with the same number of subjects. The mean grade
placement for the total population tested was 8.7 as com
pared with the expected grade placement of 12.3 on the basis
of chronological age.
Table 2 further reveals that there were 31 students
whose I. Q.'s fell above the interval in which the median
score was found, 11 persons fell within the class interval
in which the median was found, and 33 persons fell below
the class interval in which the median was found. The ob
tained grade placement of 8.7 indicated that the average
pupil in the eleventh and twelfth grades were from three to
four years retarded.
Thirty-seven subjects had I. Q.'s above the median I. Q.,
for the total distribution of scores as made on the Califor
nia Test of Mental Maturity (Short Form). Table 3 shows the
frequency distribution of I. Q.'s for the thirty-seven
pupils who scored above the median I. Q. The mean I. Q. for
this group was 90.00 with a standard deviation of J+.03 and
a standard error of .66. The intelligence grade placement
for this group was 9.0. Seventeen subjects or h5*& Per
cent of these pupils had I. Q.'s below 90.0, six or 16.3
per cent fell within the interval which contained the mean,
and fourteen or 37.9 per cent fell above the mean I. Q.
The intelligence grade placement indicated that the pupils
were from two to three years retarded or below the expected
grade placement and Intelligence Quotients expected for
pupils in the eleventh and twelfth grades, which are I0I4.
and 105 respectively.
Table ij. shows the mean I. Q. for the thirty-seven pupils
whose scores on the California Test of Mental Maturity fell
below the Median I. Q,. of the total distribution was 77.7.
The standard deviation was 1+.3 with a standard error of .71.
The mean grade placement was 6.9. Of the thirty-seven
pupils who fell below the median on the total distribution
of I. Q.'s, ten or 27.9 per cent of the pupils fell below
the mean for this particular group. There were none who
fell within the interval in which the mean lies. Twenty-
seven or 72.1 per cent had I. Q.'s above the mean score for
this group. The intelligence grade placement indicated that
the pupils in the Below-Median group were from five to six
grades below the average pupil in the eleventh and twelfth
TABLE 3
FREQUENCY DISTRIBUTION OP THE I. Q.'S ON THE CALIFORNIA
TEST OP RENTAL MATURITY AS OBTAINED BY THIRTY-SEVEN
























































































SED^. .66 I. Q. Gr. PI. 9.0
kl
TABLE
FREQUENCY DISTRIBUTION OP THE I. Q.'S ON THE CALIFORNIA
TEST OP MENTAL MATURITY AS OBTAINED BY THE THIRTY-
SB1VEN PUPILS WHOSE SCORE PELL BELOW THE MEDIAN


























































Standard error of mean .71
I. Q. Grade Placement 6.9
grades.
Table 5 presents the distribution of raw scores made
on the California Reading Test (Intermediate) of those
subjects whose scores on the California Test of Mental Ma
turity fell above the median of the total distribution.
The mean reading score was 75«6 and the standard deviation
was 17.30 with a standard error of 2.85. The mean grade
placement was 6,9,
Tables 6 and 7 present the distribution of raw scores
for the component parts of the California Reading Tests
for both groups. The medians for the two groups were J^JLj.,p
and 33.8 as shown in Table 6 (vocabulary); Table 7 (Com
prehension) indicates medians of 27.55 and 23.06, respective
ly.
Table 8 presents the distribution of raw scores for the
group of thirty-seven pupils in reading whose score on the
California Test of Mental Maturity fell below the median
score of the total distribution of scores. The mean read
ing score for this group was 61.15 with a standard de
viation of 17.10, and a standard error of 2.80. The grade
placement for this group was 6,0.
Tables 9 through 12 indicate distribution of raw scores
for both the Above-Median group and the Below-Median group
of pupils as obtained on the California Mathematics lest.
Table 9 present the total score in mathematics for the Above
Median group. The median score for this group was I4.2.12,
k9
TABLE 5
FREQUENCY DISTRIBUTION OF RAW SCORES MADE ON THE
CALIFORNIA READING TEST BY THE THIRTY-SEVEN
PUPILS WHOSE I. Q. FELL ABOVE THE MEDIAN




























































Standard Error of Mean 2.85
TABLE 6
FREQUENCY DISTRIBUTION OP RAW SCORES MADE ON THE CALI
FORNIA READING TEST (VOCABULARY) BY THOSE STUDENTS
WHOSE SCORES ON THE CALIFORNIA TEST OF MENTAL
MATURITY FELL ABOVE THE MEDIAN AND BELOW THE























































































with a mean score of 46.87, a standard deviation of 17.20
and a standard error of 2.8. There were seventeen or 45 «9
per cent who scored below the mean for this group, eight or
23.6 per cent scored at the mean class interval, ten or 32.
5 per cent scored above the mean for the group.
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TABLE 7
FREQUENCY DISTRIBUTION OP RAW SCORES MADE ON THE CALIFORNIA
READING TEST (READING COMPREHENSION) BY THOSE STUDENTS
WHOSE SCORES ON THE CALIFORNIA TEST OF MENTAL MATURITY1
FELL ABOVE THE MEDIAN AND BELOW THE MEDIAN RES




















































































FREQUENCY DISTRIBUTION OP RAW SCORES MADE ON THE CALIFORNIA
READING TEST BY THE THIRTY-SEVEN PUPILS WHOSE I. Q.
SCORES FELL BELOW THE MEDIAN I. Q. ON THE CALI
































































FREQUENCY DISTRIBUTION OF RAW SCORES MADE ON THE CALIFORNIA
MATHEMATICS TEST BY THE THIRTY-SEVEN PUPILS WHOSE I. Q.
ON THE CALIFORNIA TEST OF MENTAL MATURITY FELL ABOVE
































































FREQUENCY DISTRIBUTION OF RAW SCORES MADE ON THE CALIFORNIA
MATHEMATICS TEST BY THE THIRTY-SEVEN PUPILS WHOSE I. Q.
ON THE CALIFORNIA TEST OF MENTAL MATURITY FELL BELOW





























































FREQUENCY DISTRIBUTION OF RAW SCORES MADE ON THE CALIFORNIA
MATHEMATICS TEST (MATHEMATICAL FUNDAMENTALS) BY THOSE
STUDENTS WHOSE SCORES ON THE CALIFORNIA TEST OF MEN
TAL MATURITY FELL ABOVE THE MEDIAN AND BELOW THE
















































































































FREQUENCY DISTRIBUTION OP RAW SCORES MADE ON THE CALIFORNIA
MATHEMATICS TEST (REASONING) BY THOSE STUDENTS WHOSE
SCORES ON THE CALIFORNIA TEST OF MENTAL MATURITY
FELL ABOVE THE MEDIAN AND BELOW THE MEDIAN


































































































Table 10 shows th© distribution of raw scores made by
the thirty-seven pupils on the California Mathematics Test
who scored below the median I. Q. of the total distribution
of I. Q.'s. The median for this group was 26.99, the mean
was 33.29 with a standard deviation of 12.18, and a standard
error of 2.003. Nine of the thirty-seven pupils in this
group or 2l|.3 per cent fell below the mean score for this
group, eight or 21.6 per cent fell within the interval in
which the mean was found, and twenty or 5^.1 P©** c0nt fel1
above the mean for this group.
Comparative Data in Reading.—As indicated in Table 13
the mean score for the Above-Median group in reading was
75.8 and for the Below-Median group 61.15 with a difference
of lk»kB in favor of the Above-Median group. The standard
deviation for the Above-Median group was 17.30 and for
the Below-Median group 17.10. The standard error for the
Above-Median group was 2.85 and for the Below-Median group
2.80.
The data indicated that the Above-Median group scored
higher than the Below-Median group. The standard deviation
for the Above-Median group showed a wider spread of reading
ability than that of the Below-Median group. The "t" of 3.
SS showed a significant difference in the reading ability at
the one per cent level of confidence.
Table 13 indicates, for the Above-Median group on the
vocabulary part of the California Reading Test, a mean
TABLE 13
COMPARISON OP DATA ON THE CALIFORNIA READING TEST AS
OBTAINED BY THIRTY-SEVEN ABOVE-MEDIAN SUBJECTS AND
THIRTY SEVEN BELOW-MEDIAN SUBJECTS OF THE
ELEVENTH AND TWELFTH GRADES OF THE RALPH




































































score of 1+7.90 and for the Below-Median group 38.03 with
a difference of 9,87 in favor of the Above-Median group.
The standard deviation for the Above-Median group was 10.
\\S and for the Below-Median group was 11.75- The standard
error for the Above-Median group was 1.72 and for the Be
low-Median was 1.93. The obtained "t" of 3.82 was signifi
cant at the one percent level of confidence. The data in
dicated that the Above-Median group scored higher on the
vocabulary test than did the Below-Median group. The larger
standard deviation for the Below-Median group showed a wider
spread of ability than that of the Above-Median group. It
may be concluded that in the area of reading vocabulary the
Above-Median group is superior to the Below-Median group.
Table 13 further indicates in comprehension a mean
score of 27.35 for the Above-Median group, and a mean score
of 23.71 for the Below-Median group with a difference of 3.
6i| in favor of the Above-Median group. The standard de
viation of 7.02 was found for the Above-Median group and 7.
23 for the Below-Median group. The standard error of the
mean for the Above-Median group was 1.15 and for the Below-
Median group was 1.19.
The data indicated that the Above-Median group scored
higher on the Reading Comprehension section of the test
than the Below-Median group. The obtained "t" of 2.22 was
significant at the five per cent of confidence.
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Comparative Data in Mathematics.—Table 1I4. indicates
a mean score of Ij-6.87 on the total mathematics test with
a standard deviation of 17.20, and a standard error of 2.
80 for the Above-Median group. The mean score for the Be
low-Median was 33.29 with a standard deviation of 12.80 and
a standard error of 2.003. There was a difference of 13.
58 between the means of the two groups in favor of the A-
bove-Median group. The obtained "t" was 3.99 which was
significant at the one per cent level of cdnfidence.
As indicated also in Table 1J4. the mean score was found
to be 21.77 in mathematics reasoning for the Above-Median
group. The mean score for the Below-Median group was 16.77.
The difference between the two means was 5*0° in favor of
the Above-Median group. The standard deviation for the
Above-Median group was 7.23 and 7.02 for the Below-Median
group. The standard error for the Above-Median group was
1.19 and that of the Below-Median group was 1.15. The ob
tained "t" was 3.01 which was significant at the one per
cent level of confidence.
Table 1J4. further indicates for the fundamentals of
mathematics a mean score of 25.53 for the Above-Median
group and a mean score of 17.05 for the Below-Median group,
with a difference of 8.i|.8 in favor of the Above-Median
group. The standard error of the Above-Median group was 1.
77 and for the Below-Median group it was 1.10. The obtained
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TABLE ill-
COMPARISON OP DATA ON THE CALIFORNIA MATHEMATICS TEST (
FORM AA ADVANCED) AS OBTAINED BY THIRTY-SEVEN ABOVE-
MEDIAN AND THIRTY-SEVEN BELOW-MEDIAN SUBJECTS OF
THE ELEVENTH AND TWELFTH GRADES OF THE RALPH J.







































































111" was I4..O8 which was significant at the one per cent
level of confidence.
The data indicated that the Above-Median group scored
higher in mathematics fundamentals than the Below-Median
group. One may therefore conclude, that the Above-Median
group was superior to the Below-Median group in both read
ing ability and problem solving ability in mathematics.
Relationship Between the Variables.—There were two
main objectives in the treatment of the data of this re
search: (1) to determine the significant difference, if any,
between intelligence, reading ability, and problem solving
ability in mathematics of the Above-Median group and the Be
low-Median group of the selected population studied; and,
(2) to determine the degree of relationship, if any, be
tween scores obtained by the subjects on intelligence, read
ing ability and problem solving ability in mathematics for
the Above-Median and Below-Median groups respectively.
This section of the report of the research, therefore,
presents a series of six correlations as derived from the
test scores on the California Test of Mental Maturity, (
Short Form), California Reading Test (Intermediate Form AA)
and the California Mathematics Test (Advanced Form AA).
The correlations v/hich were found to be present are present
ed in Table 1$.
1. The Relationship of Intelligence and Reading, In
telligence and Mathematic, and Mathematics and Reading of
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the Above-Median__Group.—The "r" for intelligence and
reading was found to be 0.59 with a standard error of 0.
106. The "t" of i{..30 was significant at the one per cent
level of confidence. The "r" found for intelligence and
mathematics was 0.15 with a standard error of 0.16. The
111" of 0.90 was not significant at the one per cent level
of confidence. The "r" for reading and mathematics was
.28 with a standard error of .15. A "t" of 1.72 was not
significant at the one per cent level of confidence.
There was a "moderate" positive correlation between in
telligence and reading ability, a positive "slight" corre
lation between intelligence and mathematics, and a "low"
positive correlation between reading and mathematics for
the Above-Median group. There were no statistically signi
ficant correlations between reading and mathematics and be
tween intelligence and mathematics for the Above-Median
group.
2. The Relationship of Intelligence and Reading, In
telligence and problem-Solving Ability in Mathematics and
Reading: Ability....and^^bjLjBj^S^vinjg^bJLLit^ in ^athetnatlcs
of the Below-Median Group.--The "r" for intelligence and
reading was found to be 0.32, with a standard error of 0.
15I the "t" was 2.15 which was not significant at the one
per cent level of confidence. The "r" for intelligence and
problem-solving ability in mathematics was 0.18, the
standard error was 0.16, the "t" was 1.11, which was not
TABLE 15
STATISTICAL DATA SHOWING THE RESULTS OP THE CORRELATIONS
PROM TEST MENTAL MATURITY (TOTAL MENTAL FACTORS) TSST
OP READING- AND TEST OP MATHEMATICAL ABILITY OP
SEVENTY POUR PUPILS IN THE ELEVENTH AND TWELFTH
GRADES
Variables
Above Median Group In
telligence and Reading









































*-"t" must be equal to 2.72I4. at the one per cent level of
confidence to indicate significance with 35 degrees of
freedom.
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significant at the one per cent level of confidence. The
"r" for reading ability and problem-solving ability in
mathematics ?/as 0.55, the standard error was 0.11; the "t"
of I4..OO was significant at the one per cent level of con
fidence .
Therefore, there was a "low" positive correlation be
tween intelligence and reading ability, a "slight" corre
lation between intelligence and mathematics, and a "
moderate" correlation between reading ability and problem
solving ability in mathematics for the Below-Median group.
There were no statistically significant correlations be
tween intelligence and mathematics, and between intelli
gence and reading ability for the Below-Median group.
the Paired Variablesofth0_Tvw__^va^2S^,—Table 16 contains
data regarding the significant differences between the cor
relations of the paired variables. There was an obtained
"t" of 1.02 for the differences between the "r's" of the
Above-Median and Below-Median groups in intelligence and
reading ability. This "t" was not significant at the one
per cent level of confidence and therefore was no signifi
cant difference in the relationship between the intelligence
and the reading ability of the Above-Median and the Below-
Median groups.
There was no statistically significant difference in
the relationship between intelligence and mathematical
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ability of the Above-Median group and the Below-Median
group at the one per cent level of confidence.
There was no statistically significant difference in
the relationship between reading and problem-solving
ability in mathematics for the two groups. One may there
fore conclude that the Above-Median group was not
statistically superior to the Below-Median group in the re
lationship between the paired variables.
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TABLE 16
SIGNIFICANT DIFFERENCES BETWEEN THE GORREIATIONS
OP THE TWO GROUPS
Variables
Above Mdn
Group I. Q. and
Reading and Be
low Mdn. Group

















































"t" must be 2.660 at the one per cent level of confidence in
order to be significant with 68 degrees of freedom.
CHAPTER IV
SUMMARY, CONCLUSION, IMPLICATIONS AND RECOMMENDATIONS
Statement of the Problem,--The problem in this study
was to determine the tested differences and correlations,
if any, between intelligence, reading ability, and problem
solving in mathematics between pupils scoring above the
median and those scoring below the median at the Ralph J.
Bunche High School of Woodbine, Georgia.
Purpose of the Study.—This study was made chiefly to
ascertain whatever significant differences and significant
correlations were observable for the aspects of intelli
gence, reading ability and problem-solving ability in
mathematics between pupils scoring above the median and be
low the median I. Q. on the California Test of Mental Ma
turity.
Definition of Terms.—The following definitions clarify
terms which were pertinent to the study:
. 1. The term "intelligence" refers to the traits of
mental development as measured by the California
Test of Mental Maturity, Short Form AA (Advanced
Grade IX to Adult).
2. The term "reading" refers to the skills in compre




3. The terra "Problem-Solving in mathematics" refers
to the skill of meeting novel-situations as measured
by the California Test of Mathematics (Advanced Form).
1+. The term "Above-Median" group refers to those pupils
whose scores on the California Test of Mental Matur
ity fell Above the Median of the total distribution
of scores.
5. The term "Below-Median" group refers to those pupils
whose scores on the California Test of Mental Matur
ity fell below the median score of the total dis
tribution of scores.
Source of Data.--The sources of the data used in this
study were as follows:
1. The total mental factors scores made by the subjects
on the California Test of Mental Maturity.
2. The scores made on the component parts and the total
on the California Reading Tests Comprehension and
Vocabulary.
3. The scores made on the component parts and total
score of the California Mathematics Test: Reasoning
and Fundamentals.
l±. Results of the tabulations expressed ih percentage
of characteristic patterns found on the California
Reading Test.
5. Results of the tabulations expressed in percentage
of characteristic pattern found on the California
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Mathematics Test.
Procedural Stegas.—The specific steps used in making
this study as related to the purposes were the following!
1. Students of grades eleven and twelve were orientat
ed as to why they were being used in this research.
These students were acquainted with the purposes of
each test. The majority of them had, at one time,
been subjected to only one kind of standardized
tests, and their interest in participating in the
tests was thereby increased. Hence, the subjects
were highly cooperative with the investigator in
carrying out this phase of the research.
2. After the proper rapport was established the three
instruments were administered to the seventy-five
subjects in two testing sessions.
3. The tests were scored and the results were compiled
in tabular form for convenience. The following
statistics were found: the median for the total
distribution of I. Q.'s was ascertained. This score
was used to determine the Above-Median and the Be
low Median groups, the means, standard deviations,
and standard errors were computed for both groups in
intelligence, reading, and mathematics. The differ
ences between means, "t", and "r" were ascertained.
I4.. The data gathered were presented and analysed and
conclusions, implications, and recommendations were
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extracted from the findings.
Limitations of the Study.—Since this study was only
concerned with finding out the relationship, if any, which
existed among the three variables-intelligence, reading
ability, and problem-solving ability in mathematics of the
Above-Median and Below-Median groups, respectively, this
study does not deal with reasons or causes for any differ
ences which ifere found in the study.
Summary of the Related Literature.—The basis of the
literature as it was related to this study resolves it
self into the following categories! (1) Measurement of In
telligence, (2) Measurement of Achievement in Reading, (3)
Measurement of Achievement in Mathematics, (I4.) Relationship
of Intelligence to Reading, (5) Relationship of Intelli
gence to Mathematics, and (6) Related Studies.
A. Measurement of Intelligence
1. Intelligence involves two factors-capacity for
knowledge and knowledge possessed. (Henmon 26)*-
2. Intellectual abilities, when analyzed, resolve
themselves into two factors specific and general.
(Spearman 3)*
3. The degree of mentality one possesses is measured
by the complexity of the situation and problems
that he, as compared with other individuals of like
age and somewhat similar experiences, is capable of
doing. (Cruze
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i|. The intelligence of the pupil can be measured by
the difficulty of the task he can do. (Sorenson 11)-"-
5. No intelligence test measures capacity directly,
but, within limits, such tests reflect the in
dividual's ability to learn by measuring his ability
to react to fragments of his environment. (Green !}.)-«•
6. Intelligence tests do not differ from achievement
tests, in as much as, both are founded upon the
measurement of knowledge and skills which have been
learned. (Green !+)■%
B. Measurement of Achievementin Reading:
Measurement of achievement in reading is summarized in
the following statements:
7. Reading has been defined as oral interpretation,
as comprehension, as experiencing and learning, and
as a variety of complex activities. (10)-*
8. Reading has been analyzed into a series of psy
chological operations such as perception, compre
hension, interpretation, critical reaction and in
terpretation. (10)*-
9« Reading is simply a form of perceptual experience
followed by interpretation of varying degrees of
importance . (12)-x
G. Measurement of Achievement in Mathematics:
Measuring in mathematics as reviewed in this research is
summarized belows
-»-Refers to number in Bibliography.
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10. The social importance of problem-solving in
arithmetic is far in excess of the attention given
to its analysis and measurement up to the present
time. (Green !}.)-»-
D. Relationship of Intelligence to Reading;
Some statements which substantiate the relationship of
intelligence to reading are as follows:
11. The problem of the relationship between reading
ability is complicated by the fact that the mental
test usually given involves reading comprehension.
(Strang 12)-*
12. Mental ability and reading ability are closely
related and whatever influences the development of
the one may influence that of the other. (Abbott 13)*»-
13. General intelligence tests and achievement test
overlap to the degree indicated by a correlation
coefficient of .90. In general, coefficients of
,1(.O to .60 are found between tested intelligence
and adademic achievement, but higher degrees of re
lationship are sometimes found. (Kelly $)x
ll).. When correlations between achievement tests and
intelligence tests approach .70 or .80, the in
telligence is looked upon with suspicion by some
and may be considered a general scholastic achieve
ment test rather than an intelligence test. (Boynton
19)*
Ik
E. Relationship of Intelligence to Mathematics:
15. There is a marked positive relationship between
functional competence in mathematics and mental
ability. (Pitts 2lj.)#
16. Intelligence is not the only factor in problem-
solving. (Dwight 31)*
P. Research Studies;
17. Buckingham discovered a significant relationship
between a student's knowledge of words and ability
to solve problems in algebra, particularly those
which depend on follow-direction-type of vocabulary.
(10)*
18. Betts found the correlation between reading and in
telligence is about sixty per cent. (1)-*
19. Leavell and Sterling found that the more intelligent
children do better in the various aspects of read
ing than the less intelligent. (22)-»-
20. Manolakes and Sheldon found a coefficient of cor
relation of .78 between the language-factor-of
intelligence and reading. (23)-«-
21. Brand found substantial relationship between I. Q.
and ability to perform arithmetical computations
and to solve verbal problems. (29)-»
22. Tharp in an attempt to discover the relationship
between ability to solve arithmetic problems and
each of the following skills: (a) a general read
ing vocabulary, (b) arithmetic vocabulary, (c)
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reading comprehension, (d) arithmetic quanitative
relationship, (e) reading speed, and (f) fundamental
operations in arithmetic, found that the six skills
fell in this order of correlation: (1) fundamental
operations, (2) quantitative relationship, (3) and
(i|.) (same) general reading and arithmetic vocabu
lary, (5) reading comprehension, and (6) reading
speed. (33)*
23. Pitts states that there is a marked positive re
lationship between functional competence in
mathematics and both reading grade level and mental
ability. (2l|.)-»
2l|. Treacy found that good achievers in problem-solving
were superior to poor achievers in problem-solving
at the one per cent level of confidence in all of
the reading skills studied and mental ages. (27)*
25. Pay found no difference in arithmetic achievement
between good and poor readers as measured by
standardized reading tests when intelligence was
held constant. (2)*
26. Hanson found no significant difference between
good and poor students of arithmetic in comprehen
sion abilities; he found that the poor achievers in
arithmetic were the faster readers on the average;
thus indicating lack of ability to differentiate
speed. (2)-5;-
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Summary of Findings.—The major findings of the study-
are presented under the headings used in the body of the
thesis.
1, General Characteristics.—The mean chronological
age for the entire population used in this study
was 17.69. There were fourteen students or 18.
67 per cent of the students who were beyond the
mean chronological age, forty-four or £8.67 per
cent who had correct chronological ages for grade
in which there were located. There were seventeen
or 22.66 per cent below the mean chronological
age. The data indicated that 18.67 per cent of the
pupils in grades eleven and twelve were from two
to three years retarded, and 22.66 per cent were
accelerated with respect to the normal expectancy
ages for the grades eleven and twelve.
2. The Above-Median Group of Intelligence.—The standard
deviation 6.18 for this group indicated that there
was a wide spread of intelligence or mental ability
for this group. The mean I. Q. for this group was
90 with 39.8 per cent of these pupils falling below
the mean, 16.3 per cent fell with in the class in
terval containing the mean I. Q., and 37*9 per cent
fell above the mean I. Q. There was an intelligence
grade placement for this group 9»0, which indicated
that this group was from two to three years below
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the expected grade placement.
The mean reading score for this group was 75.6 with a
standard deviation of 17.30 which indicated a wide spread
of ability in reading. The mean gfcade placement was 6.9.
This would indicate that this group is from five to six
years behind the normal expectancy in reading ability.
The mean mathematics score was lj.6.87 with a standard
deviation was 17.10, which indicated a wide apread of
ability in mathematics for this group.
3» The__Below Median Group in Intelligence.—The standard
deviation for this group was I4..3 • The mean score for this
group was 77.7 with a standard error of .71. The mean in
telligence grade placement for this group was 6.9 which in
dicated that this group was from five to six year behind
in intelligence for eleventh and twelfth grade pupils. Of
the thirty-seven in this group, ten or 27.9 per cent fell
below the mean I. Q. for this group, twenty-seven or 72.1
per cent had I. Q.'s above the mean for this group.
The mean reading score for this group was 61.15 with
a grade placement of 6.0. This indicates that this group
is from 5 to 6 years retarded in reading.
The mean mathematics score for this group was 33.29 with
a standard deviation of 12.18. Nine or 2i|..3 P©*" cent
scored below the mean, eight or 21.6 at the mean and $k.,l
per cent above the mean.
k of_the... Two_Grroup_s_ in Reading.—
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The data indicated that the Above-Median group in
reading scored higher than the Below-Median group. The
large standard deviation for both groups showed a wide
spread of reading ability within each group. The "t" of 3>,
$$ showed a significant difference in reading ability for
the two groups at the one^per cent level of confidence.
5. Comparative Data in Mathematics.—There was a differ
ence of 13.58 between the means of the two groups in
mathematics in favor of the Above-Median group. The larger
standard deviation for the Above-Median group indicated a
wider spread in ability than of the Below-Median group. The
obtained "t" of 3.99 was significant at the one per cent
level of confidence. One may therefore conclude, that the
Above-Median group was substantially superior to the Below-
Median group in mathematics and in reading.
6. Correlation Data.—There were two main objective
in the treatment of the data of this researchs (1) to de
termine the significant differences, if any, between in
telligence, reading ability, and problem-solving ability
in mathematics; and (2) to determine the degree of relat
ionship, if any, between scores obtained by the subjects on
intelligence, reading ability, and problem-solving ability
in mathematics for the Above-Median and Below-Median groups
respectively.
The "r" for intelligence and reading for the Above-
Median group was found to be ,$9 with a standard error of
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0.106. A "t" of 1+.30 was found to be significant at the
one per cent level of confidence. The "r" for intelligence
and mathematics was found to be 0.15 and a "t" of 0.90
which was significant at the one per cent level of confidence.
The "r" for reading and mathematics was .28 with a "t"
of 1.72 which was not significant at the one per cent level
of confidence.
There was a "moderate" positive correlation between in
telligence and reading ability with a statistically signifi
cant correlation between reading and intelligence. There was
no statistically significant correlation between reading and
mathematics, and between intelligence and mathematics.
The "r" for intelligence and reading for the Below-Median
group was found to be 0.32 with a "t" of 2.15 which was not
significant at the one per cent level of confidence. The
"r" for intelligence and mathematics was 0.18 with a "t" of
1.11 which was not significant. The "r" for reading ability
and problem-solving ability in mathematics was 0.55 with a
"t" of i|..00 which was significant at the one per cent level
of confidence.
There was a "low" positive correlation between intelli
gence and reading ability, "a slight" correlation between
intelligence and mathematics, and a "moderate" correlation
between reading ability and problem-solving ability in
mathematics. There was no statistically significant cor
relation between intelligence and mathematics, and between
intelligence and reading.
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9. SxgnifleantJDifferences Between the Correlation of
the Paired Variables.—-There were no statistically signifi
cant differences between the paired variables of the pair
ed groups.
Conclusions.—The findings of this research appear to
warrant conclusions in two directions, namely: conclusions
pursuant to the expressed purposes of this research, and
the specific conclusions inherent in the data on the two
groups of subjects. The conclusions to follow will be pre
sented under these general captions.
General.—The general conclusions which characterize
the overall findings of this research are stated below:
1. The data indicated that the pupils in both groups,
the Above-Median and the Below-Median, were
appreciably inferior in their mental development
as compared to the usual norm of expectancy.
2. The data revealed that there was a significant
difference in achievement in reading and problem-
solving ability in mathematics between the two
groups.
3. The data revealed that there was a significant
relationship between intelligence and reading
ability for the Above-Median group.
J4.. The data revealed that there was not a significant
relationship between intelligence and problem-
solving ability in mathematics for the Above-Median
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group.
5. The data revealed that there was no significant
relationship between reading ability and problem-
solving ability in mathematics for the Above-
Median group.
6. The data revealed that there was no significant
relationship between intelligence and reading
ability for the Below-Median group.
7. The data revealed that there was no significant
relationship between intelligence and problem-
solving ability in mathematics for the Below-Median
group.
8. The data revealed that there was a significant re
lationship between reading ability and problem-
solving ability in mathematics for the Below-Median
group.
Conclusion Applicable to the Findings of
the Two Groups.—There was no statistically significant
difference in the relationship between the paired variables.
Implications.—The implications of Educational theory
and practice that grow out of this study are given below:
1. Prom the data it is apparent that there is need
for improved instruction in reading with emphasis
on remedial instruction in the Ralph J. Bunche
High School of Woodbine, Georgia.
2. Further, the data might lead to the possibility
of alerting those concerned with instructional and
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demonstrative responsibility the desirability of
improving the evaluation of the instructional pro
gram in the Ralph J. Bunche High School so as to
increasingly meet the needs of its school popula
tion.
RecJommendation8.—It is believed that the results of
this study would warrant the following recommendations to
wit:
1. That a program be set up in the Ralph J. Bunche
High School of Woodbine, Georgia in order to
measure, diagnose and evaluate, identify the
students' needs, interests and problems for the
purpose of improved instruction.
2. That classes in remedial instruction in reading
be placed in the curricula offering in order to
improve the reading status in the Ralph J. Bunche
High School of Woodbine, Georgia.
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Mark as you are told the number i.
about the opposite of the first word.
SAMPLE: A. large * rich 2 small
























addition * victory 2 review
3 subtraction 4 hammer
nown x neglect 2 property




3 sweet 4 lower
domestic x foreign 2 election
3 contrary 4 perish
advance x autumn 2 decrease
3 cottage 4 model
divisor x plunge 2 submit
3 multiplier 4 line
fraction x parrot 2 paddle







3 market 4 cloud
similar * publish 2 burden
3 reveal 4 unlike
total x carriage 2 fraction
3 native 4 treasure
even * rapid 2 odd
3 promise 4 regular
irregular x ashore 2 hymn
3 countenance 4 systematic
equality * inequality 2 scandal
3 rely 4 pare- ,
annex * casket 2 separate
3 balloon 4 adult
wholesale J coral 2 ascribe
3 fleecy 4 retail
concave 1 flaw 2 convex
3 discretion 4 caramel
litor 1 meridian 2 expand







base x surface 2 diagonal
3 altitude 4 contents
assets 1 expenses 2 liabilities
3 gain 4 statement
bisect * binomial 2 reduce
3 double 4 increase
assessment * reduction 2 efface









































melt x permit 2 human
3 freeze 4 farther
spring 1 matter 2 autumn
3 rivulet 4 year
invisible x visible 2 reasonable
3 monkey 4 stupid
contract 1 package 2 couch
3 expand 4 glitter
natural 1 increase 2 accidental
3 spread 4 artificial
bleach x badge 2 dye
3 dell 4 madman
constant * attack 2 grade
3 variable 4 stuff
decay * want 2 optical
3 punctual 4 growth
compound 1 sturdy 2 scramble
3 element 4 rave
consume x hillside 2 develop
3 fern 4 girdle
repel x attract 2 poisonous
3 motto 4 staple
preserve * eccentric 2 diary
3 annihilate 4 soot
molten * indigo 2 frozen
3 frenzy 4 rafter
segregate 1 colonial 2 naught
3 ginger 4 cluster






" HUH ii iiiui
transparent x shawl
3 studied 4 inclina on
analysis 1 shorten 2 concrete
3 amalgamate 4 synthesis -
conserve * patter 2 identify
3 janitor 4 expend
terminal 1 origin 2 faucet
3 engraver 4 countess
septic * germ 2 tank
3 sterile 4 separate
mutation 1 reduction 2 heredity
3 deaf 4 environmental
agitation * quiescent 2 agrarian
3 agnostic 4cogitation
abundant * recent 2 minute























DIRECTIONS: Mark as you are told the number of the word that means the opposite or
about the opposite of the first word.
SAMPLE: B. large * rich 2 small
gone
TEST 1—SECTION C
46. war * peace 2 certain
3 dark 4 number
47. boss 1 mortgage 2 employee
3 scan 4 quin
48. interior 1 rage 2 scorn
3 relate 4 exterior
49. enemy 1 ally 2 interest
3 storm 4 practice














51. government 1 spirit 2 increase
3 anarchy 4 wheel
52. lawful 1 naught 2 quote
3 illegal 4 reprove
53. publish * suppress 2 decay
3 most 4 wax
54. liberty 1 glory 2 captivity
3 manufacture 4 standard
55. honesty 1 strenuous 2 fraud
^ 3 prior 4 indifferent
56. majority * beggar 2 equity
3 minority 4 forge
57. challenge * thimble 2 indulge
3 defend 4 harbinger
I. ODDOnent 1 wailpt 2 rnHiVoi
««5c iniiiuic - muui
58. oppo * l e 2 ad cal
3 tenant 4 assistant
59. conquest 1 defeat 2 strain
3 salary 4 process -
mlt 1 countenance 2 delivery
3 protect 4 festival













61. organization x spill 2 dissolution
3 ripple 4 theme
62. freedom 1 depart 2 fortune
3 example 4 subjection —
63. descendant 1 scenery 2 ascent
3 ancestor 4 volunteer —
64. prohibition * minion 2 toleration
3 reduction 4 phosphorous —
65. corruption * integrity 2 lowly
3 cravat 4 racketeer —
66. system * connect 2 agree
3 beam 4 chaos —
67. neutrality * leaves 2 controversy
3 millinery 4 hereditary —
68. truce * hobble 2 flier
3 campaign 4 economic —





































present 1 absent 2 milk
3 number 4 front
direct 1 afraid 2 loud
3 indirect 4 health
perfect 1 stood 2 imperfect
3 equal 4 manner
pit x tumble 2 compel
3 reduce 4 peak
unusual *• common 2 meadow
3 assure 4 drown
definite * indulge 2 gobble
3 indefinite 4 escort
positive 1 peel 2 namely
3 lonesome 4 negative
progress 1 dizzy 2 decline
3 caravan 4 concrete
agreement * scripture 2 discord
3 stag 4 tinkle
convict * combine 2 moral
3 prejudice 4 free
cause i effect 2 against
3 certain 4cold
final x original 2 caught
3 meal 4 establish
reverence * loaf 2 dishonor
3 philosopher 4 screen
oppose 1 standard 2 gobble
3 serve 4 drove
criticism * infest 2 coupling
3 commendation 4 feud
hypocrisy 1 cooky 2 chide
3 blithe 4 fidelity
esteem * pitch 2 factory
3 guilty 4 blame
initial * hustle 2 terminal
3 fraught 4 eddy
worthless * add 2 instruct
3 merit 4 credit
revelation x filial 2 moulder
3 sorcery 4 disguise
falter * fern 2 unity
3 execute 4 girdle
intricate 1 efficiency 2 clay

























DIRECTIONS: Read the following direc
tions. Mark as you are told the number or
letter of each correct answer.
91.
TEST 2 —SECTION E
Read the following names:
Mary Louis Roger Elizabeth
Mark the number which shows
the first letters of the boys'
names.
2RE 3LR 4ME
92. Read these numbers:
5106745980
Mark the letter of the third
number after 6.
a7 b5 eg d 1
93. The area of a triangle is found
by multiplying V2 the base by
the altitude. Mark the letter of
the number of square feet in a
triangle which has a base of 4
feet and an altitude of 3 feet.
94. Latitude is the distance north
or south from the equator.
Mark the letter of the follow
ing ship's reading which indi
cates latitude.
a West 8° 2' 20"
b North 2° 48' 10"
c East 10° 19' 30"
95. American is the proper adjec
tive derived from the proper
noun, America. Mark the num
ber of the word which is the
proper adjective of the proper
noun, Arabia.
1 Arabia's 2 Arabia 3 Arabian
96. Regular adverbs are formed by
adding ly to the adjectives,
such as beautiful, beautifully.
Mark the number of the word
which is the adverb formed
from the adjective, sweet.







97. The word, full, used as a suf
fix drops one I; as cup, cupful.
Mark the number of the word
which has the word full added
as a suffix to the word, mouth.
1 full 2 mouthful 3 mouth full -
98. Nouns ending in y, when the
y is preceded by a vowel, form
the plural regularly by adding
s; as monkey, monkeys. Mark
the number of the word which
is the plural of donkey.
1 donkeys 2 donkey 3 donkey's -





2 teaspoonfuls baking powder
Take the flour, salt, and bak
ing powder and sift together;
mix in the lard thoroughly;
add the milk; roll the dough
out about one-half inch thick
and cut with a biscuit cutter.
Bake in a hot oven about
twelve minutes. Mark the num
ber of the item which is the
fourth thing to be used in mix
ing the above recipe.
i milk 2 lard 3 salt
4 baking powder
100. The length of the diagonal line
in a rectangle is found by add
ing the square of the base to
the square of the altitude and
then extracting the square root
of this sum. Mark the letter
which indicates the length in
inches of the diagonal of a rec
tangle whose base is 8 inches
and whose altitude is 6 inches.
(Eight squared is 64, 6 squared













DIRECTIONS: Mork as you have been
told the number or letter of each correct
TEST 2 —SECTION F
101. The introduction is found in
what part of a book ?
1 beginning 2 middle 3 end
102. The appendix is found in what
part of a book?
1 beginning 2 middle 3 end 102
103. A glossary contains
1 index 2 definitions
3 pictures
104. The bibliography is found in
what part of a book or chap
ter?
1 beginning 2 middle 3 end -
ios
105. A preface is found in what part
of a book?
1 beginning 2 middle 3 end - .105




1. The Vastness of the Industry 1
2. Methods of Handling 25
3. Land and Water Transport 40
4. Chicago's Stockyards 55
5. The Embargo 60
6. Reindeer Meat 70
7. Imported Meat 77
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106. On what page does "Methods of
Handling" begin?
al b25 c40 d55 106




3 Imported Meat 107
Look at this index and find the answers to ques
tions 108, 109, and 110.
INDEX
France: Advantages of climate and surface of, 298-99;
cities of, 301-2; foreign possessions of, 298, 349-51; in
dustries and manufacturing, 300; location of, 298;
people of, 300; problems of, 302-3; transportation in.
299.
French Africa, problems of, 351.
French Equatorial Africa: location of, 380; products of,
350.
French Guiana, 251.
French Indo-China: capital of, 393; industries of, 392;
problems of its people, 393.
French Somaliland, 350, 355.
108. Information concerning French
Guiana will be found on what
page?
a 298-99 b351 C251 a 355 108
109. Information concerning manu
facturing in France will be
found on what page?
a 298-99 b 301-2 c300 d299 109
110. Information concerning prod
ucts of French Equatorial
Africa will be found on what
page?
a380 b351 C355 d350 "0
/ Decide which are the TWO best topics to look up in
an encyclopedia or reference book for information
on the following subjects. Mark the numbers of
these two topics.
Sample C: Skating in Holland
1 Skating 2 Wrestling
3 Baseball 4 Football
5 Recreation in Holland






1-2 1-3 1-4 1-5 2-3
C ji jj ii I ii
2-4 2-5 3-4 3-5 4-5
111. Raising Sheep in Australia
1 Australia 2 Animals
3 Sheep 4 Farming 5 Meat
112. Rubber Plantations in Brazil
1 Automobile Tires
2 Plantations 3 Rubber
4 Brazil 5 South America
113. Communication by Radio
1 Telegraph 2 Radio 3 Cables
4 Inventors 5 Wireless
.112
.113
114. Destructive Insects in the Citrus
Industry
1 Horticulture
2 Industry 3 Citrus Fruit
4 Destruction 5 Pests —
.114














TEST 2 —SECTION G
4 Read this story:
After the Revolutionary War, America
was thrown upon her own economic and so
cial resources. Some of the problems are
particularly well illustrated by the textile
industry.
In the early days it was difficult for Amer
ica to make much progress or to compete
with England in this field. England would
not allow machinery or models of machines
to be exported and discouraged their skilled
mechanics from leaving their own country.
However, in 1789, Samuel Slater, who had
previously worked in an English factory,
came to Rhode Island and built the first
power cotton spinning mill in America. He
has been called the "Father of American
Manufacture."
Even with the aid of such men as Slater
the textile industry developed very slowly.
Fifteen years after the first cotton mill was
built, there were only four cotton mills in
America. The passing of the Embargo Act
of 1807 and the War of 1812 stimulated
manufacturing temporarily, but the close of
the War of 1812 was followed by a slump in
American industry which gave rise to addi
tional protective tariff laws.
During the Civil War manufacturing of
textiles was greatly hindered because of lack
of raw materials. However, after 1865 a new
industrial era began. Many mechanical im
provements were made and "mass produc
tion" was instituted. Before long the United
States had advanced to first rank among tex
tile-producing nations. She has held this
position until recent years when foreign com
petition appears to have become a very im
portant factor.
TEST 2 —SECTION G (Continued)
Mark as you have been told the number of each
correct answer. You may look back to find the
answers.
116. The best title for the story is
1 Textiles 2 Raw Materials
3 Communication 116
117. Samuel Slater built a
1 cotton gin 2 telegraph
3 spinning mill
118. In 1805, there was the follow
ing number of cotton mills
1 two 2 four 3 ten .118
119. The Embargo Act of 1807 was a
1 treaty 2 restriction
3 amendment .119




3 mass production — .120
121. The textile industry includes
1 mining 2 agriculture
3 manufacture of cloth .121
122. England affected the early de
velopment of the textile indus
try in the United States by






/ Read this story:
The fish is the lowest of the five large
classes of vertebrates. The principal charac
teristics of a fish are: it is cold-blooded,
breathes by means of gills, lays eggs, and
lives in the water. It has a bony skeleton and
a wedge-shaped body which is covered with
overlapping scales. There are, however, nu
merous variations from the typical fish. For
example, the catfish has no scales, the climb
ing perch can climb trees, and the flying fish
can rise out of the water for gliding flight.
At the present time there are about 13,000
known species of fish found in great abund
ance and variety in oceans, lakes, and rivers
throughout the world. Records show that, in
one year, the amount of fresh fish and shell
fish caught in the five leading states and ter
ritories of the United States was as follows:








Many varieties of fish are of great eco
nomic value. Such fish as salmon and tuna
are very popular and are therefore more
expensive, even though they do not have as
high food value as cheaper fish, such as her
ring, cod, and mackerel. These cheaper fish
compare favorably in food value with beef
and mutton. Aside from food value, there are
many by-products in commercial fishing,
such as the various kinds of fish oils, glue,
gelatine, isinglass, fertilizers, and leather.
/ Mark the number of each correct answer. You may
look back to find the answers.
123. The best title for this story is
1 Origin of Fish
2 Commercial Fishing 3 Fish 12S
124. The fish is a
1 variation 2 vertebrate 3 biped 124
TEST 2 —SECTION G (Continued)
125. "Known species" means
1 money 2 samples 3 varieties —
126. The third state or territory in
amount of commercial fishing
in one year was
1 California 2 Massachusetts
3 Maine —
127. About 20 per cent of the fish
were caught in




128. The fish having the greatest
food value is
1 Tuna 2 Salmon 3 Mackerel -
129. One of the by-products of
fish is
1 rubber 2 isinglass 3 wood -
.12 8
.129
/ Read this story:
The railroad has had its most rapid and
largest development in the United States,
even though the locomotive was invented in
England. Railroad companies were organ
ized in the United States in 1826, and loco
motives were first run in 1830. These early
railroads were operated on a small scale and
connected only the larger cities of the At
lantic seaboard.
Since its beginning, railroad construction
has been carried on periodically. During the
decade preceding the Civil War there was
very active building in the South. At this
time railroads were built between the Alle
gheny mountains and the Mississippi river.
After the Civil War there was very little
construction until 1868, at which time there
began a great activity for a period of five
years. This resulted in an over-expansion of
railroad lines in the far West and the middle
West. The principal railroads in the United
States had been completed by 1890, and all
Page 9
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additional construction merely supplemented
previously built lines. Since 1920 there has
been an abandonment of certain lines, so that
at this time there is an actual reduction of
mileage in the railway transportation sys
tem.
The development of the railroad has been
one of the principal factors in the economic
and social revolution. It has provided wider
contacts, a better system for distribution of
products, and a greater variety of materials.
With accurate train schedules and quick de
livery service, the merchant does not need to
carry a large stock of supplies, but may con
duct his business with a smaller amount of
capital. Improvement in transportation fa
cilities has given man a wider field of inter
est and otherwise has been an important fac
tor in the growth of our country.
J Mark the number of each correct answer. You may
look back to find the answers.
130. The best title for this story is




131. The locomotive was invented in
1 England 2 United States
3 France —
_13f
132 The principal railroad lines had
been constructed by
1 1868 2 1890 3 1885
133. Railroad construction in the
United States has been
1 steady 2 systematic
3 irregular
134. Transportation facilities in 1826
were
1 good 2 fair 3 poor —
135. Better transportation facilities
enabled merchants to conduct
their business with
1 less capital
2 about the same capital





TEST 2 —SECTION G (Continued)
/ Read this story:
The Telegraph
For eleven years Samuel Morse had been
trying to interest someone in his invention
of the telegraph, and endured great poverty
in attempting to carry out the experimenta
tion. Finally, in 1843, Congress appropriated
$30,000.00 for this.purpose, and Morse was
enabled to make rapid progress in the devel
opment of telegraphy.
In the spring of 1844 when the political
parties were holding their conventions, the
telegraph was ready for practical application.
He was able to notify the candidates and the
people in Washington of the results of the
conventions before they were able to secure
the information otherwise. This aroused the
public interest, and there was a general reali
zation of the remarkable accomplishment.
From that time forward the telegraphic sys
tem grew with astounding rapidity, and cov
ered the entire world within thirty years.
At first the telegraph was mechanically
complicated, but with constant research the
instruments became simpler. During recent
times, however, with the complexities of
modern life the system has become somewhat
involved. Every city has an intricate system
of telegraph wires underneath the surface of
the streets, and even the continents are con
nected by cables in the oceans.
The development of the telegraph has
brought the world closer together by provid
ing a method whereby ideas and messages
of the entire world may be brought within
the reach of all in a minimum of time. This
process has been greatly accelerated by
recent improvements in wireless telegraphy.
V Mark the number of each correct answer. You may
look back to find the answers.
136. An appropriation consists of
1 congratulations 2 money
3 inventions 136
137. An intricate system is




Read the eight statements below. You are to select
the one that would make the best title for each
of the four paragraphs of the story. You may look
back to find the answers.
Statements
1. Wider use of telegraphy
2. Communication of words
3. The inventor's struggle
4. Congress and elections
5. Effects of telegraphy
6. Ideas and messages
7. The practical demonstration
8. Necessitv
138. The best title for the first para
graph is statement
12 3 4 5
139. The best title for the second
paragraph is statement
4 5 6 7 8
140. The best title for the third para
graph is statement
12 3 4 5
141. The best title for the fourth
paragraph is statement











The order in which the above things were mentioned
in the story is as follows:
142. Complex system was
1st 2nd 3rd 4th
143. Mechanically complicated in
struments were
1st 2nd 3rd 4th
144. Wireless telegraphy was
1st 2nd 3rd 4th
145. Simpler instruments were
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ege. Four equivalent forms are provided at each
level for re-testing the same groups when desired.
Student answers may be written on the test
booklet itself, on a machine-scoring answer sheet,
or on a scoreze answer sheet.
scoreze, devised by Ethel M. Clark, is a unique
dual answer sheet, one-half of which can be
machine scored. The other half is self-scoring
and diagnostic and is kept by the teacher or coun
selor. It has been devised for exclusive use with
California Test Bureau tests and inventories.of Mental Maturity.
NOTE: This is the complete Manual for use with all forms of the California Reading Test, Intermediate (Grades
7, 8, and 9). This test was formerly titled Progressive Reading Test.
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PART
California Reading Test
Description of the Test
Reliability and Validity
DESCRIPTION OF THE TEST
Each form of the California Reading Test,
Intermediate, is one of a group of three tests
(.reading, arithmetic, and language) which com
prise the Intermediate Battery of the California
Achievement Test series. The reading test may
be used alone, where reading skills only are to
be tested; or it may be used in conjunction with
the corresponding forms of the California Arith
metic Test and the California Language Test
where a more comprehensive coverage of the
basic skills is desired.
Each form of the California Reading Test is
divided into two parts: Reading Vocabulary (Test
1), and Reading Comprehension (Test 2). These
two parts have been designed to sample the fun
damental reading skills. Each of these parts is in
turn divided into several sections, as described
below.
READING VOCABULARY— TEST 1
The Reading Vocabulary Test is composed of
180 words (the key word and the word which must
be selected in each case) in the four principal
areas of the school curriculum. Each of these 180
words must be properly identified in order to make
the correct response. The key words are identified
by matching them with a word of the opposite
meaning selected from the four listed.
MATHEMATICS VOCABULARY — Section A
This section of the test contains twenty-two
words which sample the mathematics vocabulary.
The words range in difficulty from those appearing
among the first thousand of the Thomdike Word
Book to those less frequently used.
SCIENCE VOCABULARY — Section B
The twenty-three words in this section are a
sample of the vocabulary of science. The extent
of the student's science vocabulary is revealed by
his ability to identify the words contained in this
section.
SOCIAL SCIENCE VOCABULARY — Section C
Twenty-three words which sample the Social
Science vocabulary make up this section. These
words have been selected to sample this area and
to cover an appropriate range of difficulty.
GENERAL VOCABULARY— Section D
The twenty-two words in this section sample
the vocabulary not included in the three sections
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above. They have been carefully selected from
words used in general literature, and are intended
to reveal the status of the student's general voca
bulary.
READING COMPREHENSION — TEST 2
The Reading Comprehension Test is divided
into three sections. The three sections in turn sam
ple eleven different essential functional elements
of reading comprehension. An examination of the
student's specific responses provides an aid for
diagnosing reading difficulties. The use of the stu
dent's specific test responses as a guide for reme
dial action is presented on page 6 of this manual.
The items of each Reading Comprehension test
require the selection of the proper answer from
several choices. The test items are constructed in
various ways, and the variation of item construc
tion in itself requires skill in reading comprehen
sion in order to select the correct response.
FOLLOWING DIRECTIONS — Section E
This section is composed of ten reading situa
tions. The items require the student to read and
follow general written directions, to read and com
prehend definitions, and to read and follow speci
fic directions. This section tests abilities most
essential in the development of skill in silent read
ing comprehension.
REFERENCE SKILLS — Section F
The fifteen items in this section measure the
extent to which the student is familiar with the
vocabulary and skills needed for reference work
and library research.
INTERPRETATION OF MEANINGS — Section G
Thirty items of various types compose this sec
tion. The test situations measure the student's
ability to (1) read and comprehend directly stated
facts, (2) select the best topics or central ideas,
(3). make inferences and deductions from written
material and (4) read and comprehend the
author's ideas as expressed in paragraphs.
Affenfion is again called to the fact that there
are four equivalent forms of the California Read
ing Test, Intermediate, and these different forms
are identified by double form letters (Form AA, BB,




The coefficients of reliability of the reading
section of each form of the California Achieve
ment Test series, Intermediate, are reported be
low. They have been determined by averaging
the intercorrelations of the different forms of the
test for a single grade range (Grade 8). These co
efficients and the standard errors of measurement














Because of the limited number of items (10 to
30), scores on the seven sections of each test
should be used only as guides to indicate the
presence of student difficulties in the seven major
diagnostic areas.
Space limitations of this manual do not permit
a detailed discussion of reliability. For those in
terested, however, additional data may be ob
tained by writing the California Test Bureau.
VALIDITY
All levels and forms of the California Achieve
ment Test series possess a high degree of validity.
Scores made on these tests show accurately the
degree to which the student has mastered the fun
damental skills measured by the test.
The selection of items, on which the validity
depends, is simplified in this test because it mea
sures some of the most tangible and easily identi
fiable objectives of the curriculum. Curricula in
science and social studies may differ widely in dif
ferent geographic areas; but the fundamental skills
or tools of learning are relatively similar in all
areas. Consequently, regardless of the area,
scores on this test will show the mastery of the
fundamental skills by the student in terms of grade
placements and percentiles achieved by the popu
lation used in standardizing these tests.
The items of the California Reading Test, Inter
mediate, have been developed over a period of
years and through four editions. The items in the
original edition were selected after careful study
of the curriculum objectives of the most modern
city and state courses of study. A large number
of items were tried out in widely separated geo
graphic areas of the United States. Those items
which proved their value were selected. The later
1937, 1943, 1949, and 1950 editions were based
on tests given to more than 100,000 students in
schools throughout the United States.
Many studies have been made of the indivi
dual test items in the various tests under a wide
variety of conditions. With few exceptions, the
value of the individual items has been repeatedly
vindicated, and they have been retained in the
tests. In the few instances where the value of an
individual item has been in question, it has been
dropped and replaced by another.
For those interested, further and more detailed
data on the validity of the California Achievement
Test series (and its components, the California
Reading, the California Arithmetic, and the Cali
fornia Language Tests) may be obtained by writ
ing the California Test Bureau.
SAMPLE PROFILE —READING TEST
A Tett Given in January
to a Low 7 Student. Aae, 149 Months. Mental Age, 160 Month.
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PART
California Reading Test
USE OF DIAGNOSTIC PROFILE
The first step in the interpretation and use of
test results is the completion of the Diagnostic
Profile. A sample profile for the California Read
ing Test appears on the bottom of page 4.
The profile graphically illustrates the achieve
ment of the student in terms of grade placement
in Reading Vocabulary and Reading Comprehen
sion, and in the seven sections which comprise the
two tests.
PREPARATION OF THE PROFILE
1. When answers are written on test booklets
(see Part 4 for scoreze and machine scoring)
transfer the scores for each of the seven sections
of the test to the appropriate boxes on the last
page of the test booklet in the column headed.
Student's Score. In the sample profile, the scores
for the test sections in Reading Vocabulary are:
Section A—18, Section B—14, Section C—13,
Section D —13.
2. Add the scores for the sections in each test
to obtain the score for Reading Vocabulary and
Reading Comprehension. In the sample profile, the
score for Reading Vocabulary is 58, and for Read
ing Comprehension, 32.
3. Add the scores of the two tests to obtain the
total score on the California Reading Test. In the
sample profile the Total Reading score is 90.
4. In the boxes in the Grade Placement
column, enter the grade placement value of the
scores for Reading Vocabulary, Reading Compre
hension, and Total Reading These grade place
ment values may be read directly from the grade
placement scales on the Diagnostic Profile. They
are obtained more accurately, however, from the
grade placement and age norms on the last page
of this manual. In the sample profile, the grade
placements for the scores on the two tests and
on Total Reading are 8.0, 7.4, and 7.8, respectively.
5. In the boxes in the Percentile Rank
column, record the percentile rank of the grade
placement for each of the two tests and for the
total of both tests. The percentile ranks are given
in the table of percentile norms found on page 14
of this manual. In the sample profile, the percentile
rank for Reading Vocabulary is 70; for Reading
Comprehension, 50; and for Total Reading, 60.
6. Prepare the Diagnostic Profile by marking
the points as illustrated on each line which corre
spond to the student's score. Draw lines to connect
these points.
7. The grade placements corresponding to the
scores on each section of the test can now be read




Other Uses of Test Results
bottom of the whole profile. In the sample profile,
the grade placement on the Interpretations section
is approximately 7.6.
8. The student's chronological grade place
ment, intelligence grade placement, and actual
grade placement may be indicated on the grade
placement scale at the bottom of the Diagnostic
Profile as shown on the sample profile on page 4.
Chronological grade placement is determined by
expressing actual age in months and finding it
in one of the columns headed Av. C.A. (Mos.)
on page 16. The number in the grade placement
column to the left is the grade placement desired.
Intelligence grade placement is found in the same
manner, except that the student's mental age must
be obtained from a mental maturity or intelligence
test before it can be expressed in months and
found in one of the columns headed Av. M.A.
(Mos.) on page 16.
Actual grade assignment is determined by
adding to the student's grade, the following frac
tions of a year: Low High
Months Section Section
September or February .0 .5
October or March .1 .6
November or April .2 .7
December or May .3 .8
January or June .4 .9
In the sample profile, the student was a low 7
in January, and had an actual grade placement
of 7.4.
INTERPRETATION OF THE PROFILE
To evaluate the achievement of the student in
the fundamental reading skills in relation to his
actual grade placement, imagine or draw a line
connecting the 7.4's on the grade placement scale
at the top and bottom of the profile. Next compare
the irregular lines of the profile with the student's
actual grade placement line. If the irregular lines
of the profile fall to the right of the student's actual
grade placement line, achievement above the
norm for actual grade placement is indicated. If
the irregular lines of the profile fall significantly
to the left of the student's actual grade placement
line, further analysis of the test results and the
use of the Diagnostic Analysis of Learning Diffi
culties is indicated to determine necessary reme
dial action. In the sample profile, the student is
somewhat deficient in his mastery of reference
skills.
The evaluation of the student's achievement m
relation to his intelligence (or mental age) grade
placement, or expectancy, is accomplished in a
similar manner. In this case, however, a line is
•5 —
imagined or drawn connecting the numbers which
show his intelligence grade placement. In the
sample profile this line would connect the 8.0's at
the top and bottom of the profile. For practical pur
poses of interpretation, each .1 on the scale is in
terpreted as the equivalent of one school month.
Examination of the sample profile shows that
the student has a chronological grade placement
of 7.1, an actual grade placement of 7.4, and an
intelligence grade placement of 8.0. His Total
Reading score gives him a reading grade place
ment of 7.8 which is slightly below his expect
ancy in view of his mental age; but it places him
above both his actual and chronological grade
placement. His Total Reading score also places
him at the 60th percentile in comparison with the
standardization population. See "Norms," page 15.
Examination of the profile shows, however,
that the student is up to expectancy in Reading
Vocabulary, and that his grade placement of
7.4 in Reading Comprehension is due primarily
to his lack of reference skills. These results indi
cate that the teacher should examine his specific
responses to items on parts of a book, table of con
tents, index, and selecting references, and do
remedial work where needed.
DIAGNOSTIC ANALYSIS OF LEARNING DIFFICULTIES
If the diagnostic profile indicates that the stu
dent is making normal progress in all sections,
there is little need for further interpretation of indi
vidual test results. Interpretation and diagnosis
for remedial action is of primary value for students
falling below a desirable standard in one or more
of the sections of the test.
A Diagnostic Analysis of Learning Difficulties
should be marked for each student for such sec
tions of the test in which he falls below a desirable
standard. This device, shown below, appears on
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- Sequence of events
Notice that the letters on the Diagnostic Analy
sis correspond to the sections of the test. Under
each section, the names of the various essential
functional elements are shown. The numbers of
the test items which cover each of the functional
elements are listed and bracketed with the names
of these elements.
The Diagnostic Analysis of Learning Difficulties
should be used in the following manner:
Individual responses to various test items
should be examined in those test sections where
low scores reveal unsatisfactory achievement. The
functional elements with which the student is hav
ing difficulty in each of the test sections should be
determined. For example, unsatisfactory responses
to items 138 through 141 will indicate that the stu
dent lacks ability to comprehend the author's or
ganization of topics; or a low score on items 23
through 45 will indicate a deficiency in basic
science vocabulary.
The various areas of deficiency should then be
checked by the teacher as a basis for remedial
action. Once an adequate diagnosis has been
made, remedial instruction is frequently a simple
matter.
Teachers have found in the past that the cler
ical work involved in following each individual
student is a heavy burden. This extra work may
be almost completely eliminated if the Diagnostic
Profile and Diagnostic Analysis of Learning Diffi
culties are torn either from the test booklet or the
scoreze answer sheet and kept on the teacher's
desk, where various items may be checked off as
the student masters them.
On the Diagnostic Analysis of Learning Diffi
culties a light colored box has been provided be
fore each of the sectional elements (usually
sampled in the test by several items). These boxes
may be used by the teacher merely to check the
functional elements in which the student is defi
cient or to enter in these boxes the textbook pages
on which such elements are discussed. When
student answers are marked on the c.t.b. scoreze
answer sheet the teacher need not go back to the
individual test items. The third page of scoreze is a
self-scoring diagnostic answer sheet. All of the
student's correct answers appear in light circles.
All the teacher needs to do is to underline or
circle on the diagnostic analysis the numbers of
the individual items for which marks fall outside
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the light circles and which should have been mas
tered according to the course of study.
It should be remembered, in interpreting the
test results, that reading is a complex process.
Reading tests, for practical purposes, must be
limited in length and they provide a means of
identifying only the most important types of read
ing difficulty.
The Diagnostic Analysis of Learning Difficulties
will reveal specific areas of difficulty. Attention
should also be given, however, to some of the more
general basic factors responsible for reading diffi
culty. Among these are the following:
1. Inadequate Mental Maturity
2. Physiological Immaturity
3. Visual and/or Auditory Defects
4. Social and Environmental Inadequacies
Evidences of mental or physiological immatur
ity may indicate a need for reclassification. Audi
tory or visual defects can sometimes be eliminated
entirely; in most cases their effects can be mini
mized by making appropriate adjustments for
students.
Additional factors which may be responsible
for difficulties, are as follows:
1. Inability to recognize words, or too limited
a vocabulary
2. Lack of skill in adding new words to writ
ing or speaking vocabulary
3. Inability to comprehend or follow directions
4. Inability to generalize; to relate specific
facts to a central theme or idea; to make
inferences
5. Lack of skill in locating necessary informa
tion by knowing parts of books, locating
topic sentences, etc.
Once the important causes of the student's dif
ficulties are known and identified, however, the
teacher's task is clarified. Remedial action of a
general or specific nature can be undertaken, and
the difficulties eliminated.
Educational Bulletin No. 10, Diagnosis in the
Reading Program, provides many helpful sugges
tions for the teaching of reading. It is distributed
without charge by the California Test Bureau.
OTHER USES OF TEST RESULTS
ANALYSIS AND TREATMENT OF
GROUP DIFFICULTIES
In many teaching situations, the teacher will
find it valuable to use the test scores of the entire
class for the purpose of analyzing group deficien
cies and taking necessary remedial action. The
California Reading Test has been prepared to
facilitate this analysis. Similar analysis of the
California Arithmetic Test and California Lan
guage Test will provide a complete picture of
areas of class difficulty in the fundamental skills
measured by the tests. The following discussion
outlines the manner in which the analysis may be
made.
SUMMARY OF CLASS DATA
Each package of test booklets of the California
Reading Test contains a Class Record Sheet. In
structions for entering data are included on the
sheet.
At the bottom of the Class Record Sheet is a
Summary of Class Data. This summary provides
space for entering the number of students achiev
ing each grade placement (as shown by the test
scores and norms) for Reading Vocabulary and
Reading Comprehension. Additional space is pro
vided for arithmetic and language tests, if these
are given. Space is also provided for showing the
number of students who have attained each per-
centile rank on each test.
When the Class Record Sheet and the Sum
mary of Class Data have been completed, a re
view of the achievement of the students in Read
ing Vocabulary and Reading Comprehension will
provide a picture of the achievement of the class
as a whole.
CLASS DIAGNOSTIC ANALYSIS OF
LEARNING DIFFICULTIES
If the Summary of Class Data on the Class
Record Sheet indicates that the class as a whole is
measuring up to expected achievement levels in
fundamental skills, remedial action will be di
rected primarily toward individual students. How
ever, in those areas in which the class as a whole
is shown to be below desired achievement, further
analysis is indicated.
Grade placements of the class as a whole in
each of the seven sections of the two tests should
then be reviewed. Where the median grade place
ment of ihe class falls below the desirable level
for a particular section or sections, a diagnostic
analysis may be made.
A complete Diagnostic Analysis of Learning
Difficulties is printed on the back of each class
record sheet to facilitate the making of either a
partial or a whole class diagnosis. This should be
made from the individual diagnostic analyses.
The teacher simply checks on the back of the
class record sheet after each student's name the
functional elements for which numbers have been
checked, circled, or underlined on each individual
diagnostic analysis. Obviously the teacher should
not check items which are more advanced than
the course of study.
USE OF GROUP ANALYSIS DATA
The Achievement Test Data, the Summary of
Class Data, and the Diagnostic Analysis obtained
from the Class Record Sheet will provide the teach
er with a wide range of information on which to
base remedial work for the class as a whole.
Among the uses to which the data can be put are:
1. Students can be grouped according to their
mastery of basic skills in Reading Vocabu
lary and Reading Comprehension for edu
cational activities and guidance.
2. Individual students, groups with specific
difficulties, or the class as a whole may be
assigned activities and projects selected to
meet their actual needs.
Note: Needless to say, items from test booklets
should not be used for review or as the course of
study in a given area.
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USE OF TEST RESULTS BY SUPERVISORS,
PRINCIPALS, AND SUPERINTENDENTS
Previous sections on the Interpretation and Use
of Test Results have dealt primarily with the use
of the test scores to indicate individual and group
achievement and to provide the teacher with data
to diagnose individual and class deficiencies in
Reading Vocabulary and Reading Comprehension.
In addition, the data obtained from the test
results may be invaluable to supervisors, princi
pals, and superintendents. This is particularly true
where the results of reading, arithmetic, and lan
guage tests are combined. Summaries of the test
results from all of the tests will show the achieve
ment of a school or a complete school system in
the six fundamental skills (Reading Vocabulary,
Reading Comprehension, Arithmetic Reasoning,
Arithmetic Fundamentals, Mechanics of English,
and Grammar, and Spelling) measured by the
tests.
Below are given various data which are pro
vided by the tests and which may be used by
administrators and supervisors.
SUMMARY OF CLASS DATA
The preparation of this summary is described
in the previous section. This summary provides a
convenient and accurate picture of the achieve
ment status of each class in the fundamental skills
measured. Examination of the summary for each
class will provide supervisors and administrators
with a valuable guide for supervisory and admin
istrative assistance to teachers.
MASTER GRADE SUMMARY
The master grade summary may be prepared
by combining the percentile or grade place
ment data from each separate class summary into
a summary for each grade in a single school or in
the school system. The California Test Bureau pub
lishes a report form called Summary of Survey
Data which contains blank charts and directions
for making master grade summaries for school sys
tems. This will provide administrators and super
visors with a complete picture of the range of
achievement status of each grade in each of the
fundamental skills measured by the tests. Points
of need for administrative or supervisory as
sistance can be readily determined.
Grade or school medians (or averages) in the
fundamental skills can be easily determined from
the master grade summary. This information can
be used for such purposes as the following:
1. To refute ill-founded charges that school
achievement is below reasonable expecta
tions, when test results show achievement
to be satisfactory
2. To determine whether differences in achieve
ment between succeeding grades is satis
factory
3. To determine whether the objectives of the
curriculum are being achieved
4. To determine whether marking practices in
various schools reflect the true performance
of the students as revealed by the test
results
5. To determine whether the proportion of stu
dent "failures" (where students are failed)
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reflects the true performance of the students
as revealed by the test results
6. To use as a basis for developing policies on
ability grouping of students for instruc
tional purposes
7. To determine whether the achievement test
results are reasonable and satisfactory in
light of the intelligence of the students and
other related factors.
MASTER DIAGNOSTIC ANALYSIS
Where each school in a school system com
pletes the Diagnostic Analysis of Learning Diffi
culties for its students, these analyses can be com
bined into a Master Diagnostic Analysis. This
Master Diagnostic Analysis will be a tabulation, in
one report, of all errors made by the students in
each of the essential functional elements which go
to make up the sections of the test.
Where International Business Machines Cor
poration machines are available, master summar
ies for schools and for school systems as a whole
can be made more easily. The results of individual
tests can be punched on Hollerith cards and tab
ulated. Where tests are taken on machine-scoring
answer sheets, the total number of students miss
ing each item on every test taken can be deter
mined by the graphic item counter. When student
answers are marked on the new c. T. B. scoreze
which combines a machine-scoring answer sheet
with a self-scoring diagnostic answer sheet, any
one of the above described methods of making
master summaries may be used.
Such an analysis can be prepared for each
grade for the school system as a whole, and will
reveal deficiences in reading vocabulary and
reading comprehension. Similar master diagnostic
analyses can be prepared for the California Arith
metic Test and California Language Test, if these
are given. Examination of the information in these
analyses will provide the basis for more efficient
supervision and administration, and will enable
the following results to be accomplished:
1. Supervisors and directors may plan their
schedules so as to aid schools and grades
which really need assistance.
2. Principals and supervisors may help teach
ers who need assistance.
3. Curriculum departments may review cur
ricula on the basis of actual needs as re
vealed by the test results.
4. The desirability of changes in textbooks,
materials, or teaching procedures may be
revealed by city, county, or community-
wide error tabulations.
5. Teachers can be placed by assignment of
ficers where they can work to best ad
vantage.
ADJUSTMENT OF NORMS IN RELATION TO
INTELLIGENCE QUOTIENT MEDIANS
The achievement of various schools and class
room groups in fundamental reading skills as
measured by the California Reading Test should
be evaluated in relation to average intelligence
quotients of the groups. These data, together with






GENERAL INSTRUCTIONS TO THE EXAMINER
This test is primarily diagnostic but it also
yields standardized test data including grade
placements and percentile ranks of students.
TIME LIMITS
Careful study of tryouts indicates that most
students (about 90 per cent) can respond to the
test situations and reveal their skill mastery within
the time limits given in each section, and the re
maining 10 per cent complete all the items they
are capable of comprehending before the time
limits are reached; hence, the test is a power
rather than a speed test.* In many instances,
classes of advanced or bright students will com
plete a test section in less than the specified time.
In sufih instances the examiner should proceed
without waiting for the specified time to elapse.
Time should not, of course, be counted on any sub-
test until students actually begin to work.
It should be remembered that the time limits
suggested for this test include only actual testing
time. In addition to this, the examiner must allow
sufficient time for giving directions, making ex
planations when necessary, and for passing out
and collecting the test materials.
CAUTION AGAINST COACHING
It is important that students understand clearly
the manner in which they are expected to indicate
their responses. However, the examiner should
remember that he is giving a test, and not direct
ing a learning activity; therefore, the correct re
sponse should in no way be indicated for any
item except in the practice exercises.
REST PERIODS
When desirable, it is permissible to have a
recess or rest period after any of the sub-test sec
tions of the California Reading Test has been
taken. When a comprehensive testing program is
desired (reading, arithmetic, and language tests
of the same level and form) there should be rest
intervals between tests. These may be recesses,
or, preferably, lunch or class periods.
The California Reading Test is so designed
that the same test booklet is used regardless of
whether answers are to be marked on the test
booklet, on machine-scoring answer sheets, or on
the scoreze answer sheet. However, the directions
differ somewhat in the methods of administration.
If answers are to be marked on test booklets, use
the directions which follow immediately after this
paragraph. If answers are to be marked on
machine-scoring answer sheets, or on the SCOREZE
answer sheet, the appropriate directions begin on
page 11.
DIRECTIONS FOR ADMINISTRATION when answers are marked
on test booklets
Suggested time allotments:
Test 1. Reading Vocabulary 12 minutes





1 test booklet — California Reading Test
(Form AA, BB, CC, or DD)
1 ordinary lead pencil with eraser attached
1 eraser (if not attached to pencil)
In addition, for the examiner:
extra pencils
extra erasers
extra copy of test booklet —
for demonstration purposes, if necessary
stop watch, or watch or wall clock with second
hand.
After checking to see that all students have
pencils and erasers, distribute the test booklets,
face-up.
* Burn, Harold E., Principles of Employment Psychology, Harper, 1942,
p. 138.
From this point on, certain parts of these direc
tions are- printed in this different type face. These
parts are to be read to the student.
SAY: You will notice that at the bottom of the
front cover-page of the test booklet which you
have just been given, it says: Instructions to
Students. Read these instructions silently while
I read them aloud. The instructions are: This
is a reading test. In taking it you will show
how many words you know and how well you
understand what you read. No one can do
the whole test correctly, but you should answer
as many items as you can. Work as fast as
you can without making mistakes. Do not
write or mark on this test booklet unless told
to do so by the examiner. Now turn the test
booklet over. Notice in the light space in the
upper right-hand corner that there are lines
for your name, grade, age, and so on. Write
this information on these three lines.
Note the space set off by parentheses in the
middle of the third line for identifying data. This
space is provided for teachers or examiners who
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wish students to indicate their section, class, home
room, etc., in order to facilitate the handling of
data and test booklets after tests have been
scored.
Give students time to record these data. Check
to see that information is properly entered.
SAY: When you have finished, turn your test booklet
back to the front page and wait for further
instructions.
When all students have finished,
SAY: Now open the test booklet to Test 1—Section
A and fold it back so only the test shows.
Demonstrate and be sure that all students
have Test 1 — Section A.
TEST 1—SECTION A
Suggested time limit, 3 minutes
SAY: Since you are to mark your answers on this
test booklet, pay no more attention to the
statements about not writing on it. Now look
at the directions above Test 1—Section A and
read them silently while I read them aloud.
These directions are: Mark as you are told the
number of the word that means the opposite
or about the opposite of the first word.
Now look at Sample A. See the word, large,
in heavy type. On the same line you will see
the words: rich, small, gone, away. What word
means the opposite of the word large? Yes,
the word, small. Notice that the word, small,
has a 2 in front of it, so the number 2 has
been placed on the answer line in front of A.
You are to mark each of your answers by
writing the number of the correct word on
the answer line to the right. Are there any
questions about how to mark your answers on
this test?
If necessary, illustrate on the blackboard. Be
sure that students understand the directions.
SAY: Now do as many of the others as you can
from 1 to 22. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 3 min
utes,
SAY: Stop. Now look at Test 1 —Section B in the
next column.
TEST 1—SECTION B
Suggested time limit, 3 minutes
SAY: This is Test 1—Section B. Read the direc
tions at the top of the page again if neces
sary and mark Section B just as you did the
first column. Do as many as you can from
23 to 45. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 3 min
utes,
SAY: Stop. Now turn the page to Test 1 —Section
C and fold it back.
TEST 1—SECTION C
Suggested time limit, 3 minutes
SAY: Read the directions for Test 1—Section C
silently while I read them aloud. The direc
tions are: Mark as you are told the word that
means the opposite or about the opposite of
the first word. Look at Sample B if you need
to. It is the same as the one you saw on the
other page. You are to mark each of your
answers by writing the number of the correct
word on the answer line to the right. Now do
as many as you can from 46 to 68. Ready,
begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 3 min
utes,
SAY: Stop. Now look at Test 1 —Section D in the
next column.
TEST 1—SECTION D
Suggested time limit, 3 minutes
SAY: Read the directions and mark Test 1—Sec
tion D just as you did the other columns. Do
as many as you can from 69 to 90. Ready,
begin.
When 90% of the class „ have finished, or if
students cannot complete the exercise in 3 min
utes,
SAY: Stop. Now turn the booklet over to Test 2—
Section E.
TEST 2 —SECTION E
Suggested time limit, 8 minutes
SAY: The directions for Test 2 — Section E are:
Read the following directions. Mark as you
are told the number or letter of each correct
answer. In this test you will write the number
or letter of each correct answer on the answer
line to the right. Do as many as you can
from 91 to 100. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 8 min
utes,
SAY: Stop. Now turn the page to Test 2 — Section
F and fold it back.
TEST 2 —SECTION F
Suggested time limit, 5 minutes
SAY: In Test 2 — Section F you are to write the
number or letter of each correct answer on
the line to the right. The directions are: Mark
as you have been told the number or letter
of each correct answer. When you finish num
ber 110, the directions change. Read the new
directions and notice Sample C which shows
you how to work your answers. Do as many
as you can from 101 to 115. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 5 min
utes,
SAY: Stop. Now turn to Test 2 —Section G at the
top of the next column.
TEST 2 —SECTION G
Suggested time limit, 25 minutes
SAY: In Test 2 — Section G you show your answers
by writing the numbers of the answers you
have decided are correct on the lines to the
right.
There are four stories in this section. Read
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the first story and follow the directions below
it. The first direction is: Read this story. And
following the story read the directions: Mark
as you have been told the number of each
correct answer. You may look back to find
the answers. Do the other three stories in the
same way. Do as many items as you can from
116 to 145. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 25 min
utes,
SAY: Stop. Put your pencil down.
Collect test booklets. Count them to be sure
that you receive the same number you distributed
to students.
DIRECTIONS FOR ADMINISTRATION when answers are marked on machine-scoring answer
sheets or on the C. T. B. SCOREZE answer sheet
Suggested time allotments:
Test 1. Reading Vocabulary 16 minutes





1 test booklet—California Reading Test
(Form AA, BB, CC, or DD)
1 machine-scoring answer sheet (No. 1984)
or c. t. B. scoreze answer sheet No. 40
(identifiable in the lower right-hand corner
of page 1)
1 electrographic pencil with attached eraser
(an ordinary pencil with attached eraser is
adequate if answer sheets are not to be
scored with an I.B.M. test-scoring machine).
In addition, for the examiner:
extra pencils
extra erasers
extra copy of test booklet and answer sheet
—for demonstration purposes, if necessary
stop watch, or watch or wall clock with sec
ond hand.
First check to see that all students have pencils
and erasers.
From this point on, certain parts of these direc
tions are printed in this different type face. These
parts are to be read to students.
SAY: I am about to give you some answer sheets.
Do not crease or fold them in any way. To do
so might lower your mark if they are scored
with an electrical test-scoring machine.
Next distribute the appropriate answer sheets,
either (1) machine-scoring answer sheet No. 1984
for the California Reading Test; or (2) the c. T. B.
scoreze answer sheet (No. 40).
SAY: Look at the part of your answer sheet that
has name, date, age, etc., printed on it. Write
in the information that is called for.
Note the space set off by parentheses in the
middle of the second line for identifying data. This
is provided for teachers or examiners who wish
students to indicate their class, home room, etc., in
order to facilitate the handling of data and test
booklets after tests have been scored.
SAY: Now write the capital letters of the form of
the test you are taking in the box provided to
the left of the word, city, on the third line of
the blanks you just filled in.
Students should be told what capital letters to
write because they have not yet seen the test.
The examiner should check to see that students
have completed the identifying data properly.
Emphasize the next directions. Illustrate the
routine for changing a mark on the blackboard.
SAY: The general directions for recording your
answers on this answer sheet are: Mark on
this answer sheet under the number or letter
of the answer you have decided is correct.
Make each mark as long as the pair of dotted
lines and move the pencil up and down firmly
to make a heavy black line. If you make a
mistake or wish to change an answer, do it
this way: FIRST MAKE AN X ACROSS THE
WRONG ANSWER. THEN MAKE A HEAVY
BLACK MARK FOR THE ANSWER THAT
YOU THINK IS CORRECT. AFTER YOU HAVE
MARKED THE NEW ANSWER, ERASE THE
OLD ANSWER AND THE X COMPLETELY.
I am now going to give each of you a copy
of the test booklet. Do not write or mark on
it in any way.
Distribute the California Reading Test, Inter
mediate.
SAY: You will notice that at the bottom of the
front cover-page of the test booklet which you
have just been given, it says: Instructions to
Students. Read these instructions silently while
I read them aloud. The instructions are: This
is a reading test. In taking it you will show
how many words you know and how we" you
understand what you read. No one can do
the whole test correctly, but you should an
swer as many items as you can. Work as fast
as you can without making mistakes. Do not
write or mark on this test booklet unless told
to do so by the examiner.
I am telling you now not to write or mark
on this test booklet. You mark all your answers
on the answer sheet.
Now open the test booklet to Test 1 — Sec
tion A on page 3 and fold it back so that only
the test shows.
Demonstrate. Be sure that students have Test
1 — Section A on page 3, and that test booklets
and answer sheets are conveniently arranged.
TEST 1 — SECTION A
Suggested time limit, 4 minutes
SAY: Read the directions for Test 1—Section A
silently while I read them aloud. The direc
tions are: Mark as you are told the number
of the word that means the opposite or about
the opposite of the first word.
Now look at Sample A. See the word, large,
in heavy type. On the same line you will see
the words: rich, small, gone, away. What word
means the opposite of the first word, large?
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Yes, the word, small Notice that the word,
small, has a 2 in front of it. Now look at the
Correct Answer Sheet Mark on the right side
of the page and notice that a heavy mark
has been made under number 2 in answer
row A.
Now find answer row number 1 on your
answer sheet. Do as many words as you can
from 1 to 22 in the same way. Ready, begin.
Circulate among the students to make sure
that they are filling in the answer spaces within
the pairs of dotted lines in the proper manner.
When 90% of the class have finished, or if
students cannot complete the exercise in 4 minutes,
SAY: Stop. Now look at Test 1 —Section B in the
next column.
TEST 1—SECTION B
Suggested time limit, 4 minutes
SAY: Read the directions at the top of the page
again if necessary and mark Section B just as
you did the first column. Do as many as you
can from 23 to 45. Find answer row number
23 on your answer sheet. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 4 minutes,
SAY: Stop. Now turn the page to Test 1—Sec
tion C and fold it back.
TEST 1—SECTION C
Suggested time limit, 4 minutes
SAY: Read the directions for Test 1—Section C
silently while I read them aloud. The directions
are: Mark as you have been told the number
of the word that means the opposite or about
the opposite of the first word. Look at Sample
B if you need to. It is the same as the one you.
saw on the other page. Now do as many words
as you can from 46 to 68. Find answer row
46 on your answer sheet. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 4 minutes,
SAY: Stop. Now look at Test 1 —Section D in the
next column.
TEST 1—SECTION D
Suggested time limit, 4 minutes
SAY: The directions for Test 1—Section D are
the same as for Sections A, B, and C: Mark as
you have been told the number of the word
that means the opposite or about the opposite
of the first word. Do as many as you can
from 69 to 90. Find answer row 69 on your
answer sheet. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 4 minutes,
SAY: Stop. Now turn the booklet over to Test 2 —
Section E.
TEST 2 —SECTION E
Suggested time limit, 10 minutes
SAY: The directions for Test 2— Section E are:
Read the following directions. Mark as you
are told the number or letter of each correct
answer. You are to mark on the answer sheet
under the number or letter of each answer
you have decided is correct. Do as many as
you can from 91 to 100. Find answer row
91 on your answer sheet. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 10 min
utes,
SAY: Stop. Now turn the page to Test 2 —Section
F and fold it back.
TEST 2 —SECTION F
Suggested time limit, 7 minutes
SAY: The directions for Test 2 — Section F are:
Mark the number or letter of each correct
answer. When you finish number 110 the
directions change. Read the new directions
and notice Sample C which shows you how to
mark your answers. Find answer row 101 on
your answer sheet. Do as many as you can
from 101 to 115. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 7 min
utes,
SAY: Stop. Now turn to Test 2 —Section G at the
top of the next column.
TEST 2 —SECTION G
Suggested time limit, 25 minutes
SAY: There are four stories in this section. Read
the first story and follow the directions below
it. The first direction is: Read this story.
And following the story read the direction:
Mark as you have been told the number of
each correct answer. You may look back to
find the answers. Do the other three stories
in the same way. Do as many items as you
can from 116 to 145. Find answer row number
116 on your answer sheet. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 25 min
utes,
SAY: Stop. Put your pencil down. Have you made
any accidental marks in your test booklet? If
so, erase them.
After sufficient time has elapsed,
SAY: Now hand in your test booklet.
Count the test booklets to be sure you have
the right number.
SAY: Now inspect your answer sheet. Are all your
marks heavy black lines? If not, go over the
light ones and blacken them well. Have you
made any accidental dots or marks? If so,
erase them. Are any of your erasures untidy?
If you changed any answers, did you erase
the wrong ones and the X's completely? Make
your answer sheet clean and neat.
After sufficient time has elapsed,
SAY: Now hand in your answer sheet.
Count the answer sheets to be sure that you
have the right number.
If you have given out electrographic pencils,
collect and count them next.






HAND SCORING THE TEST BOOKLETS
The examiner may use the key or mark an
unused test booklet with the correct answers as an
aid in scoring. It is advisable lor the examiner to
take the test without reference to the key since this
procedure will acquaint him with the diagnostic
values of the test items. Instructions for scoring
are:
1. Each item is considered right or wrong. No
partial credits are given for partial answers.
2. Mark each correct item with a C.
3. The score for each section is the number right.
4. Credit any clear method of indicating the
correct answer. Consider the intention of the
student, if it can be determined. If in doubt,
consider the answer wrong.
5. If two or more answers are given, except in
items 111 to 115 inclusive (each of which re
quires two answers), count the item wrong,
unless the student has attempted to erase or
cross out the incorrect answer.
HAND SCORING THE ANSWER SHEETS
First examine each answer sheet. If two or
more black marks appear for any item, erase
them and count that item wrong.
The score for each section of a test is obtained
by counting the student response marks exposed
by the round openings in the appropriate hand-
scoring stencil superimposed upon the answer
sheet. (When ordering, be sure to state whether
you want hand-scoring or machine-scoring
stencils.)
Record section scores on the special answer
sheet in the spaces provided. The Diagnostic Pro
file is completed as directed on page 5.
MACHINE SCORING THE ANSWER SHEETS
First examine each answer sheet. If two or
more black marks appear for any item, erase them
and count that item wrong.
Directions for setting the machine are printed
on the machine-scoring stencil. However, please
note that scores need not be written and grade
placements need not be looked up in the manual.
The raw scores for Reading Vocabulary (Read
ing Vocab.), for Reading Comprehension (Reading
Comp.), and for Total Reading are merely circled
and their corresponding grade placements are
given below them in the fourth line. Thus a Read
ing Vocab. score of 51 yields a Grade Placement
of 7.3. A Reading Comp. score of 35 yields a Grade
Placement of 7.9.
In interpreting Grade Placements, notice the
hyphenated numbers which appear in some of
the lines. The hyphens merely indicate that the
numbers which they separate are unit digits only,
and that they are related to the tens digits (or to
the tens and hundreds digits) of the last preceding
whole number. These whole numbers are printed
in bold-face type in line three to facilitate reading.
Thus a 5-6 which is preceded by a whole number,
74, means a Total Reading score of 75 or 76.
Each entry in the fifth line presents, in months,
the subject, educational, or chronological age
equivalent of the grade placement norm directly
above. All numbers with hyphens between them
are interpreted as in the third line even though
the whole numbers are not printed in bold-face
type.
SCORING THE C. T. B. SCOREZE ANSWER SHEET
The first page may be hand or machine scored
like any machine-scoring answer sheet.
The third, or teacher's page, is self scoring.
RECORDING THE SCORES FROM THE C. T. B.
SCOREZE ANSWER SHEET
1. First insert a letter opener or other pointed
object at the word, open, on the margin of
the answer sheet. (Do not tear the two
sheets apart at the perforation at this time.)
Remove the carbon sheet.
2 On page 3, count the number of marks
which fall within the light circles for each
section of the test and enter each score in
the place provided at the left by the stu
dent's name. Be sure to count as wrong,
any item for which an X or a smudge ap
pears in a light circle (which shows that
the student did not intend it to be his choice
for the answer.)
3. If a profile is desired on the back of the
machine-scoring answer sheet as well as
on page 4 (for possible use in principals'
or administrators' offices), replace the car
bon so that it will register on page 2 and fold
page 3 back over it. (If only one profile is
desired, dispose of the carbon, tear the
machine-scoring part of the answer sheet
from the other half, and proceed with step
4.)
4. Turn to the Diagnostic Profile on page 4.
5. Bend the right-hand margin of the sheet
over to the left so that the entries just made
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PERCENTILE NORMS — CALIFORNIA READING TEST — INTERMEDIATE — ALL FORMS
z
Use COLUMN 1 norms when scoring tests given in first month of school term













































































































































































































































































































































































(as instructed in item 2 above) are visible
and align them with the respective entry
blanks on the profile.
6. Copy these numbers in the appropriate
places on the Diagnostic Profile.
7. Complete the profile.
8. Tear the machine-scoring part of the answer
sheet from the other half. (If only one profile
is being completed, this step has already
been done.)
9. Any section of the test in which a grade
placement is more than one year low should
ordinarily receive attention on the Diag
nostic Analysis on page 3. For instructions
concerning the use of this analysis, see
page 6.
NORMS
The test scores of over a half million students
were used in standardizing the various levels and
forms of the California Achievement Test series.
These tests were administered in school districts
of all sizes and types throughout the United States.
More than 100,000 cases were used in standard
izing this level of the California Reading Test.
In their final form the norms for the California
Reading Test — Intermediate, have been based
on a controlled (stratified) sampling which con
stituted a normal distribution of mental ability,
typical age-grade relationships, and other char
acteristics as follows:
1. The median I.Q. for grades 7 and 8 was
100 and for grade 9 was 101.5. The stand
ard deviation of I.Q.'s was 16 points.
2. Seventy per cent of the students were
making normal progress through the
grades; about 20 per cent were retarded
one or more years; and 10 per cent were
accelerated one or more years.
3. About 85 per cent of the population was
Caucasian and the remainder was Mexi
can, Negro and other minarity groups.
GRADE PLACEMENT AND AGE NORMS
These norms represent the average (median
achievement) of the standardization population
described above. In using the grade placement
norms, the examiner simply locates the particular
score which the student obtained in Reading
Vocabulary, Reading Comprehension, or total
Reading in the columns on page 16 of this manual
and then notes the corresponding number in the
grade placement column.
Grade or age norms make possible the inter
pretation of the student's score by relating it
to the average (median) achievement of a large
group.
PERCENTILE NORMS
Percentile norms provide a means for making
comparisons between students in the same grade
groups. If a student obtains a percentile rank
of 25 it indicates that he surpasses 25% and is
surpassed by 75% of the students of that group.
In using the percentile norms table on page
14, the examiner first locates the grade in which
the student is assigned—low 7, high 8, etc. He
next locates the column (Reading Vocabulary,
Reading Comprehension, or Total Reading) which
contains the grade placements which he wishes
to transpose into percentile ranks. Thus a low
7th grade student tested in mid-term who received
a reading vocabulary grade placeemnt of 8.7
would have a percentile rank of 85. This means
that he exceeds 85% but is inferior to 15% of low
7th grade students.
ADJUSTMENT OF NORMS IN RELATION TO
INTELLIGENCE QUOTIENT MEDIANS
The average achievement of various schools
and classroom groups in fundamental reading
skills as measured by the California Reading Test
should be evaluated in relation to average intelli
gence quotients of the groups. For this reason
a table on achievement test data in relation to
I.Q. medians, based on over 100 school surveys,
is presented below.
The tabulation below shows what variation in
median achievement may be expected above
and below the test norms for class or grade
groups possessing various median intelligence
quotients.
Median achievement variations from the norms
are shown in fractions of a year above (+) and
below (—) the test norms for students of average
ability.
Thus a seventh grade class with a median
I.Q. of 105 should be expected to attain a median
score about one-half year above the norm; a
ninth grade class with a median I.Q. of 84 may
be expected to fall a year and a half below
norm.
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GRADE PLACEMENT AND AGE NORMS






































3.5 6 — 10...
3.6 7 5 11-12..
3.7.... — 6 13...
3.8 8 7 14-15..
















10 9 18-19 Ill Ill
11-12 10 20-22 .112 112
13 11 23-24 113-4 113-4
14-15 .— 25-26 ..115 115
16 12 27-28 116 116
4.5 17-18 13 29-31 117 117
4.6 19 14 32-33 118 118
4.7 20-21 15 34-36 119 119
4.8 22-23 — 37-39 120-1 120-1
4.9 24 16 40-41 .122 122
5.0 25 17 42-43 123 123
5.1 26-27 18 44-45 ..124 124
5.2 28-29 19. ...46-48 125-6 125-6
5.3 30 — .49-50 127 127






































































.... 69 142 142
.70-71 143 143
.72-73 144-5 144-5
.... 74 146 146
.75-76 147 147
7.0 48 30 77-78 148 148
7.1 49 — 79 149 149
7.2 50 31 80-81 ..150-1 150-1
7.3 51 — 82 152 152
7.4 52 32 83-84. .153 153
Reading
Grade Reading Compre- Total Av. C.A. Av. M A.
Placement Vocabulary hension Reading (mos.)* (mos.)"
7.5 53 33 85-86 154 154
7.6 54 — 87 155 155
7.7 55 34 88-89 156-7 156-7
7.8 56 ..— 90 158 158






















































— 107 174-5 176
— 108 176 ......... 177
.41 109-110 177 178-9
9.5 70 — Ill 178 180
9.6 71 42 112-113 179 181 -2
9.7 72 — 114 180-1 183
9.8 73 43 115-116.....182 184-5












— 120 185 189
45 121 186-7. 190-1
— 122 188 192
46 123-124.....189 193-4
10.5 79 .47 125-126.....190 195-6
10.6 80 — 127 191 197
10.7 81 48 128-129 192-3.. 198
10.8 82 — 130 194 198




































* Subject,. educational, or chronological age equivalent to grade placement.
** Median mental ages of the respective grade placements used in establishing Intelligence Grade Placement.
Grade placement and age norms are based on a student population having a median I.Q. of 100 in grades 7 and 8, and 101.5 in grade 9.
For variation in median achievement to be expected of students with various median I.Q.'s, see page 15.
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Advanced ?RtDEi4 * form AA
California Mathematics Test
(Formerly: Progressive Mathematics Test)
DEVISED BY ERNEST W. TIEGS AND WILLIS W. CLARK
INSTRUCTIONS TO STUDENTS:
This is a mathematics test. In taking it you will show how well you con think and work prob
lems. No one is expected to do the whole test correctly, but you should answer as many
items as you can. Work as fast as you can without making mistakes.
DO NOT WRITE OR MARK ON THIS TEST BOOKLET UNLESS TOLD TO DO SO BY THE EXAMINER.
PUBLISHED BY CALIFORNIA TEST BUREAU - 5916 HOLLYWOOD BOULEVARD -LOS ANGELES 28, CALIFORNIA
BRANCH OFFICES: MADISON, WISC: NEW CUMBERLAND, PA.-COPYRIGHT 1950 BY CALIFORNIA TEST BUREAU - PRINTED IN U. S. A.
98765432
Do not write, mark, or figure on this test booklet unless told to do so by the examiner.
DIRECTIONS: Decide how each of the
amounts below should be written os a
number. Then mark as you are told the
letter of each correct answer. For some
of the problems none of the answers given
may be correct. If you cannot work a
problem, or if you think that none of the
answers given is correct, mark the letter,
e. In doing this test you should finish the
first column before doing the second. Look
at the samples to the right and see how
they are marked.
TEST 3 — SECTION A








































a b e d e






a b c d e




Read these Roman numerals. Then mark as you
have been told the letter of each correct answer.
8. XL means
a 20 b40 c60 '80 eNone
(8)
9. DC means
a 300 b400 c600 4900 eNone
10. MCCXII means
a 512 «>712 c802 d 1212 eNone
(10)
Find the largest number or quantity, marked a, b, c,
or d, in each of the following rows. Then mark its
letter or number.
11. .11
12. a.059 b.25 c.189 <t.O689 .12
13. a 2 b S0% c .42 41.19 .13
14. a 32 .14
5. Sixteen and two-thirds a *6%
eNone
IS. (34)2 h% C(%)2 d(%)3 15
16. »\/M b.84 d .786 .16
(5) 17. a .73 b.72 d.64 .17





(Consider all algebraic quantities to be positive
and that a + b is greater than 1.)
18. '32
Jn3_



















DIRECTIONS: Mark the letter or number of each correct answer. If you do not know an
answer, or you think that none of the answers given is correct, you should mark the letter, e,
or the number, 5, whichever appears before the word, None. Finish the first column before
doing the second. Remember to do your figuring on scratch paper if you are marking your
answers on an answer sheet.














are both factors of 6?
Which two quantities
are both factors of








































common divisor of 5,
15, and 35?
What is the greatest
common divisor of





































DIRECTIONS: Some rules used in measurement, numbered 1, 2,3, 4, 5, and 6, are given to
the right below. Some problems that can be worked with these rules are given on the left,
numbered 31, 32, 33, 34, and 35. Mark the number of the rule on the right which is used to
find the answer to each problem on the left.
Problems
31. Length of a rectangle •
32. Volume of a rectangular prism
33. Area of a rectangle
34. Circumference of a circle
35. Area of a triangle
Rule Rules Used in Measurement
Multiply width by length.
Multiply V£ base by altitude.
Multiply Ys area of base by altitude.
Divide area by width.
Multiply diameter by 3.1416 or 3^.








DIRECTIONS: Work these problems. Then mark as you have been told the letter of each
eorrect answer. For some of the problems none of the answers given may be correct. If you
cannot work a problem, or if you think that none of the answers given is correct, you should
mark the letter, e. Finish the first column before doing the second. Remember to do your







J Find the value
equations. Then


























































If a = 4, b = 6, and
c = 5, find the value
of x in the following
equation:
x = a— b + c
x —
If m = 2, p = 4, and
r = 3,find the value
of x in the following
equation:
X































^^^^| rj/\n now wait for'





DIRECTIONS: Work these problems. Then mark as you have been told the letter of each
correct answer, for some of the prpblems none of the answers given may be correct. If you
cannot work a problem, or if you think none of the answers given is correct, you should mark
the letter, e. Remember to-do your figuring, on scratch paper if you are marking your
answers on an answer sheet.
TEST 3 — SECTION D
46. How much money will be required to buy two loaves of bread
at 10^ a loaf and one dozen eggs at 65^ a dozen?
None
(46)
47. How much money will be required to buy % lb. of butter at




48. In a "paper drive" four boys brought old paper to school as
follows: Fred, 50 lbs.; Albert, 60 lbs.; Henry, 30 lbs.; and







49. What was the average
wage per month of fac
tory workers who were
paid as follows:
10 received $180 per month
15 received $200 per month
5 received $220 per month






50. A rectangular athletic field is 100 yards wide and 500 yards






51. A swimming tank is 15 feet wide, 50 feet long, and has an








52. When the scale on a map is <<:1/4 in- = 30 mi.," how many miles








53. Frank, Henry, and Roy together received $40.00. Frank re
ceived $8.00, Henry received $12.00, and Roy received $20.00.









TEST 3 — SECTION D (Continued)







55. A man received six per cent interest on a loan of $500 for one







56. Our basketball team won 60 per cent of the games played, but







57. Some families spend their
monthly incomes accord
ing to budget plans, two
of which are given to the
right. Using these plans
as a basis, about how
much would a family with


















58. A merchant sold shoes for $5.00 which cost him $3.75 a pair.
Thus he received a gross profit of $1.25, or 25% on the selling
price. By what per cent was the cost price increased to pro






59. A house, valued at $8000, was insured for 80% of its value.
The rate of insurance was 24 cents per $100. What was the







60. Mary's father owns a furniture store. He wished to purchase
a dining room set at a list price of $150.00. One wholesale
dealer offered a discount of 25 %, and another offered dis
counts of 20% and 10%. How much more will Mary's father














DIRECTIONS: Do these problems in addition. Then mark as you have been told the letter
of each correct answer. For some of the problems none of the answers given may be correct.
If you cannot work a problem, or if you think none of the answers given is correct, you
should mark the letter, e. Finish each column before going on to the next. Be sure to re
duce fractions to lowest terms. Remember to do your figuring on scratch paper if you are






















































a 2 yd. 1 ft. 1 in.
b 6 yd. 3 ft. 13 in.





$30.00 4 $-25 4 $5 4 $1.25









































































42.3 4 6.23 4 .0429 4 4
a 1.4889 d 48.9729











+ 10% of 70
dl3
eNone
+ 2a + 3a =
a 9a2 d 24a





















..DIRECTIONS: Do these problems in subtraction. Then mark as you have been told the
letter of each cbrrect answer. For some of the problems none of the answers given may be
correct. If you cannot work a problem, or if you think none of the answers given is correct,
you should mark the letter, e. Finish each, column before going on to the next. Be sure to
reduce fractions to lowest terms.










a 92.71 d 60.49














a 53.1 d 1571.2416
b .72044 e None
e 95.42
83)
8 6 0 7











87.49 — 6.4485 =
a 93.9385 d 81.0415
































4a — a — 2a =
a 4a2—2a d 7a3
b a e None
None
(85) (92) (99)
86> 7 da. 8 hr. 20 min.
4 da. 10 hr. 30 min.
a 6 da. 31 hr.80 min. d 2 da. 21 hr.50 min
b 11 da. 8 hr.50 min. e None


































DIRECTIONS: Do these problems in multiplication. Then mark as you have been told the
letter of each correct answer. Finish each column before going on to the next. Be sure







































































a 20 yd. 35 ft. 42 in.
b 33 yd.2 ft. 6 in.
e 33 yd.5 ft. 6 in.































































































H^T/^n NOW WAIT FOR 1





DIRECTIONS: Do these problems in division. Then mark as you have been told the letter
of each correct answer. Finish each column before going on to the next. Be sure to ex

































































































































a a3—a2 4 la














r-r-/-\n now wait for


























">ce M A t-: U A ! for ;nst'ucri'>RS
r i
rj *% Nu.nbor Concept - - 20
£ 7 B Svmbcls and Rules - 15
C. Numbers & Equations 10
0. Problems _I5
TOTAL iA B C-D 60
E Addition 20
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California Mathematics Test
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ERNEST W. TIEGS, Ph.D. (Minnesota)
Editor-in-Chief, California Test Bureau. For
merly Dean of University College and Professor
of Education at the University of Southern
California. Dr. Tiegs served for fifteen years
as principal and superintendent in the public
schools of Wisconsin, Michigan, and Minneso
ta before going to the University of Southern
California. Of the seven books he has written,
three are in the fields of tests, measurements,
and statistics, namely, Statistics for Teachers,
Tests and Measurements for Teachers, and
Tests and Measurements in the Improvement
of Learning. He also offered university courses
in these fields. He is a member of PH Beta
Kappa, Phi Delta Kappa, and Phi Kappa Phi.
He is co-author of the California Reading Test,
the California Language Test, the California
Test of Mental Maturity, the California Test of
Personality, and the Mental Health Analysis.
The Test
WILLIS W. CLARK, Ed.D. (So. California)
Director of Research and Technical Services,
California Test Bureau. Formerly Director of
Research and Guidance for Los Angeles County
Schools and Assistant Director of Research and
Guidance in the Los Angeles City Schools.
Since 1922, Dr. Clark has conducted many uni
versity courses in guidance and evaluation.
He is a member of Phi Delta Kappa, Phi Kappa
Phi, and Alpha Kappa Delta, and is a Fellow
of the Division of Educational Psychology and
the Division of School Psychologists of the
American Psychological Association. He is
author of numerous research studies appear
ing in professional literature and co-author of
the California Reading Test, California Lan
guage Test, lngraham-Clark Diagnostic Read
ing Tests, Lee-Clark Reading Readiness and
Reading Tests, Mental Health Analysis, Cali
fornia Test of Personality, and the California
The California Mathematics Test is the name of
the new edition of the diagnostic-survey instru
ment formerly called the Progressive Mathematics
Test.
This test, an integral part of the California
Achievement Test series, is an instrument for
accurately and objectively measuring student
achievement in fundamental mathematics skills.
The test is standardized, and each item has been
selected for its diagnostic value in measuring
achievement in the sixty-four essential elements
of mathematics skill sampled in the sub-test sec
tions. Scores made on this test will reveal the
mathematics grade placement and percentile rank
of students in relation to the general school
population.
In addition, this test is designed not only to
measure achievement, but to provide a basis for
planning remedial instruction in the areas where
individual students may be deficient. A Diagnostic
Profile and a Diagnostic Analysis of Learning
Difficulties are provided with each test booklet
or scoreze answer sheet.
Each California Mathematics Test is part of a
three-test battery of the California Achievement
Test series, including a test each in reading,
mathematics, and language.
Standardization has been based on more than
50,000 cases at each test level. Basic information
for the age-grade norms has come from approxi
mately one-half million students in many of the
school districts in twenty different states. The re
lationships shown in the age-grade norms are
real, not hypothetical.
The Diagnostic Profile provided with each
test reveals graphically the student's achievement
for his grade placement and age without compu
tation on the part of the teacher.
Because of the wide range of ability found in
most grade groups, this test provides for measure
ment several grades above and below the par
ticular group being tested.
The test is available in four levels — from the
first primary grades to high school and junior col
lege. Four equivalent forms are provided at each
level for re-testing the same groups when desired.
Student answers may be written on the test
booklet itself, on a machine-scoring answer sheet,
or on a scoreze answer sheet.
scoreze, devised by Ethel M. Clark, is a unique
dual answer sheet, one-half of which can be
machine scored. The other half is self-scoring
and diagnostic and is always kept by the teacher
or counselor. It has been devised for exclusive
use with California Test Bureau tests and in
ventories.Test of Mental Maturity.
NOTE- This is the complete Manual for use with all forms of the California Mathematics Test, Advanced
u ' (Grades .9 to Hind.). This test, was formerly titled ProgressiveMathematics Test.
PART
California Mathematics Test
Description of the Test
Reliability and Validity
DESCRIPTION OF THE TEST
Each form of the California Mathematics Test,
Advanced, is one of a group of three tests
(reading, mathematics, and language) which com
prise the Advanced Battery of the California
Achievement Test series. The mathematics test
may be used alone, where mathematics skills
only are to be tested; or it may be used in con
junction with the corresponding forms of the Cali
fornia Reading Test and the California Language
Test where a more comprehensive coverage of
the basic skills is desired.
Each form of the California Mathematics Test
is divided into two parts: Mathematics Reasoning
(Test 3) and Mathematics Fundamentals (Test
4). These two parts have been designed to sample
the fundamental mathematics skills. Each of these
parts is in turn divided into several sections, as
described below.
MATHEMATICS REASONING —TEST 3
The Mathematics Reasoning test consists of
four sections — Number Concept, Symbols and
Rules, Numbers and Equations, and Problems.
The object of the authors is to provide simple
situations which reveal the presence or absence
of essential functional ability rather than to in
clude long and involved problems in the solution
of which differences in attention span and mem
ory may operate as disturbing factors.
NUMBER CONCEPT— Section A
This test includes items which indicate
whether or not a student knows how to write
numbers and money and whether he has ade
quate number concepts of fractions, decimals,
roots, powers, positive numbers, and abstract
numbers.
SYMBOLS AND RULES — Section B
Fifteen items designed to indicate, the student's
understanding of some of the essential signs,
symbols, and rules of mathematics are included.
NUMBERS AND EQUATIONS — Section C
This test is designed to measure the extent to
which the student comprehends and can solve
simple problems requiring the use of negative
numbers. The ability to solve equations is also
included in this section.
PROBLEMS — Section D
Fifteen test items ranging from simple two-
step problems through sharing and averaging,
square and cubic measure, ratio and percentage,
and commissions and discounts, are included.
MATHEMATICS FUNDAMENTALS —TEST 4
Each Mathematics Fundamentals test is di
vided into four sections. These four sections in
turn sample many different essential functional
elements of mathematics fundamentals, and an
examination of the student's specific responses
provides an aid for diagnosing difficulties in
Mathematics Fundamentals. The use of the stu
dent's specific test responses as a guide for
remedial action is presented on page 6 of this
manual. The items on each Mathematics Funda
mentals test require the selection of the proper
answer from several choices. The test items are
constructed in a number of different ways and the
variation of item construction reveals whether or
not the student has a sufficient mastery of the
fundamental processes to use them with pro
ficiency in the solution of various types of
problems.
ADDITION —Section E
This test measures the mastery of skills essen
tial in the addition of integers, fractions, and
decimals. For the particular essential functional
elements covered, turn to the Diagnostic Analysis
on the back cover of the test booklet or on page 6
of this manual.
SUBTRACTION —Section F
In a manner similar to addition, the most
frequent sources of difficulty and the skills essen
tial in doing subtraction are included in this
section. The elements included may also be ex
amined in the Diagnostic Analysis.
MULTIPLICATION— Section G
The essential skills required in multiplication
of integers, fractions, and decimals are tested in
this section. Examine the Diagnostic Analysis
for the elements included.
DIVISION—Section H
The fundamental abilities required in division
are tested in this section. The fundamental ele
ments included may be examined in the Diag
nostic Analysis.
Aftenfion is again called to the {act that there
are three eguivalenf forms of the California Mathe
matics Test, Advanced, and these different forms
are identified by double form letters (Form AA,
BB, or CO This manual is designed for use with




The coefficients of reliability of the mathematics
section of each form of the California Achievement
Test series. Advanced, are reported below. They
have been determined by averaging the single
grade reliabilities of grades 9 to 12 inclusive,
thus providing a typical reliability coefficient for













Because of the limited number of items (10
to 20), scores on the various sections of the test
should be used only as guides to indicate the
presence of student difficulties in the eight major
diagnostic areas. A careful study of the specific
responses in the various sections of each test
should be made prior to planning remedial work.
For those interested, additional data may be
obtained by writing the California Test Bureau.
VALIDITY
All levels and forms of the California Achieve
ment Test series possess a high degree of validity.
Scores made on these tests show accurately the
degree to which the student has mastered the
fundamental skills measured by the test.
The selection of items, on which the validity
depends, is simplified in this test because it meas
ures some of the most tangible and easily iden
tifiable objectives of the curriculum. Curricula in
science and social studies may differ widely in
different geographic areas; but the fundamental
skills or tools of learning are relatively similar
in all areas. Consequently, regardless of the area,
scores on this test will show the mastery of the
fundamental skills by the student in terms of grade
placements and percentiles achieved by the popu
lation used in standardizing these tests.
The items of the California Mathematics Test,
Advanced, have been developed over a period
of years and through four editions. The items in
the original edition were selected after careful
study of the curriculum objectives of the most
modern city and state courses of study. A large
number of items were tried out in widely sepa
rated geographic areas of the United States. Those
items which proved their value were selected.
The later 1937, 1943, 1949, and 1950 editions were
based on tests given to more than 100,000 stu
dents in schools throughout the United States.
Many studies have been made of the indi
vidual test items in the various tests under a wide
variety of conditions. With few exceptions, the
value of the individual items has been repeatedly
vindicated, and they have been retained in the
tests. In the few instances where the value of an
individual item has been in question, it has been
dropped and replaced by another.
For those interested, further and more detailed
data on the validity of the California Achievement
Test series (and its components, the California
Reading, the California Mathematics, and the Cali
fornia Language Tests) may be obtained by writ
ing the California Test Bureau.
SAMPLE PROFILE —MATHEMATICS TEST





(Chart Student's Scores Here)
ii 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15
A. Number Concept ■ • 20 UL \ • \ \ ? !• " ',' » 1} »
B. Symbols and Rules -15-2- 4 » * » • ? 7^>? t V V'
C. Numbers & Equations 10 JL. J \ \ V<j^T ! ' 1 £
D. Problems J5 J=.y • ) \ ] 5 } ^~T~~^yl t r V'
TOTAL (A+S+C+Bl 60 US V0-f\6O\ '» '5 2» »» 3,° 5^7 4.° 4f 4?
E. Addition 20 i*_ f » '« ',' ■» !^ !^ !^ " !^ !£ !»
F. Subtraction 20 IS. I f T 7 V 7 7 7^JiiXT V ¥ ^
G. Multiplication - - - 20 M. 1 ? f ? ' I '^fT^7 'i t '|6 ',7 7 "
H. Division 20 1L - - - - 4 ? f ? ? Tv"*1^' '' '.' '■' " '■" "
TOTAL (E+F+G+H) 80 12£J Wi/ITU I 22 30 35 40 45 50XjK 55 60 65 70 73
^ l i i i i i^ i \jjy l r iii
TOTAL MATHEMATICS 140 SU W\50\ f$, 50 | 60 ^ 70 75 80 ^ 90 95 100 105 110 115 120








USE OF DIAGNOSTIC PROFILE
The first step in the interpretation and use of
test results is the completion of the Diagnostic
Profile. A sample profile for the California Mathe
matics Test appears on the bottom of page 4.
The profile graphically illustrates the achieve
ment of the student in terms of grade placement
in Mathematics Reasoning and Mathematics
Fundamentals, and in the eight sections which
comprise the two tests. Examination of the pro
file and the grade placements will indicate sec
tions of the test where the test scores show the
student to be strong and where the test 'scores
show him to be deficient. Further analysis and
remedial action may then be undertaken as re
quired.
PREPARATION OF THE PROFILE
1. When answers are written on test booklets
(see Part 4 for scoreze and machine-scoring in
structions) transfer the scores for each of the
eight sections of the test to the appropriate boxes
on the last page of the test booklet in the column
headed. Student's Score. In the sample profile,
the scores for the test sections in Mathematics
Reasoning are: Section A—11, Section B — 9,
Section C —4, Section D—-9.
2. Add the scores for the sections in each test
to obtain the score for Mathematics Reasoning
and Mathematics Fundamentals. In the sample
profile the score for Mathematics Reasoning is 33,
and for Mathematics Fundamentals, 52.
3. Add the scores for the two tests to obtain
the Total Score on the California Mathematics
Test. In the sample profile the Total Mathematics
score is 85.
4. In the boxes in the Grade Placement col
umn, write the grade placement value of the
scores for Mathematics Reasoning, Mathematics
Fundamentals, and Total Mathematics. These
grade placement values may be read directly
from the grade placement scales on the Diagnostic
Profile. They may be obtained more accurately,
however, from the grade placement and age
norms on the last page of this manual. In the
sample profile, the grade placement scores on the
two tests and on Total Mathematics are 10.8, 10.0,
and 10.4, respectively.
5. In the boxes in the Percentile Rank col
umn, write the percentile rank of the grade place
ment for each of the two tests and the total of both
tests. The percentile ranks are given in the table
of percentile norms found on page 19 of this
manual. In the sample profile, the percentile rank
Diagnostic Profile
Diagnostic Analysis
Other Uses of Test Results
for Mathematics Reasoning is 60; for Mathematics
Fundamentals, 40; and for Total Mathematics, 50.
6. Prepare the Diagnostic Profile by marking
the points as illustrated on each line which cor
respond to the student's score. Draw lines to con
nect these points.
7. The grade placements corresponding to the
scores on each section of the test can now be read
from the grade placement scales at the top and
bottom of the whole profile. In the sample profile,
the grade placement on the addition section is
approximately 12.0.
8. The student's chronological grade place
ment, intelligence grade placement, and actual
grade placement, may be indicated on the bottom
of the Diagnostic Profile as shown on the sample
profile on page 4. Chronological grade place
ment is determined by expressing actual age in
months and finding it in one of the columns
headed Av. C.A. (mos.) on page 20. The num
ber in the grade placement column to the left is
the grade placement desired. Intelligence grade
placement is found in the same manner, except
that the student's mental age must be obtained
from a mental maturity or intelligence test before
it can be expressed in months and found in one
of the columns headed Ave. M.A. (mos.) on
page 20.
Since the average I.Q.'s of standardization
groups in secondary schools and colleges are
above 100, and their average mental ages are
correspondingly higher at each grade placement
interval (above 9.0), it has been necessary to
provide a separate column in the tables of norms
to obtain an "intelligence grade placement"
headed Av. M.A. (mos.). This provides a measure
of expectancy, or expected achievement, based on
mental ability.
Actual grade assignment is determined by
adding to the student's grade, the following frac





















Where schools have annual promotions only,
ignore the Low Section and High Section captions.
In the sample profile, the student was in the
tenth grade and took a test in January. He had
an actual grade placement of 10.4.
5—
INTERPRETATION OF THE PROFILE
To evaluate the achievement of the student in
the fundamental mathematics skills in relation to
his actual grade placement, imagine or draw a
line connecting the 10.4's on the grade placement
scale at the top and bottom of the profile. Next
compare the irregular lines of the profile with the
student's actual grade placement line. If the
irregular lines of the profile fall to the right of the
student's actual grade placement line, achieve
ment above the norm for actual grade placement
is indicated. If the irregular lines of the profile
fall significantly to the left of the student's actual
grade placement line, further analysis of the test
results and the use of the Diagnostic Analysis of
Learning Difficulties is indicated to determine
necessary remedial action. In the sample profile,
the student is somewhat deficient in his mastery of
numbers and equations and multiplication.
The evaluation of the student's achievement in
relation to his intelligence (or mental age) grade
placement, or expectancy, is accomplished in a
similar manner. In this case, however, a line is
imagined or drawn connecting the numbers which
show his intelligence grade placement. In the
sample profile this line would connect the 10.3's
at the top and bottom of the profile. For practical
purposes of interpretation, each .1 on the scale is
interpreted as the equivalent of one school month.
Examination of the sample profile shows that
the student has a chronological grade placement
of 9.9, an actual grade placement of 10.4, and
an intelligence grade placement of 10.3. His Total
Mathematics score gives him a mathematics grade
placement of 10.4 which matches his expectancy
in view of his mental age; but it places him some
what above his chronological grade placement.
His Total Mathematics score also places him at
the 50th percentile in comparison with the stand
ardization population. See section on "Norms,"
page 17.
Examination of the profile also shows that
the student is slightly below expectancy in Mathe
matics Fundamentals, and that his grade place
ment of 10.8 in Mathematics Reasoning would
have been even higher except for his score in
numbers and equations. These results indicate
that the teacher should examine his specific re
sponses to items in numbers and equations and
multiplication and do remedial work where
needed.
DIAGNOSTIC ANALYSIS OF LEARNING DIFFICULTIES
If the diagnostic profile indicates that the
student is making normal progress in all sections,
there is little need for further interpretation of
individual test results. Interpretation and diagnosis
for remedial action is of primary value for students
falling below a desirable standard in one or more
of the sections of the test.
A Diagnostic Analysis of Learning Difficulties
should be marked for each student for such sec
tions of the test in which he falls below a desirable
standard. This device, shown at the top of page
7, appears on every copy of the California Mathe
matics Test.
Notice that the letters on the Diagnostic An
alysis correspond to the sections of the test. Under
each section, the names of the various essential
functional elements are shown. The numbers of
the test items which cover each of the functional
elements are listed and bracketed with the names
of these elements.
The Diagnostic Analysis of Learning Diffi
culties should be used in the following manner:
Individual responses to various test items
should be examined in those test sections where
low scores reveal unsatisfactory achievement. The
functional elements with which the student is
having difficulty in each of the test sections should
be determined. For example, unsatisfactory re
sponses to items 36 through 39 will indicate that
the student lacks ability to handle negative num
bers; or a low score on items 40 through 45 will
indicate a lack of ability in solving equations.
The various areas of deficiency should then
be checked by the teacher as a basis for remedial
action. Once an adequate diagnosis has been
made, remedial instruction is frequently a simple
matter.
Teachers have found in the past that the
clerical work involved in following each indi
vidual student is a heavy burden. This extra work
may be almost completely eliminated if the
Diagnostic Profile and Diagnostic Analysis of
Learning Difficulties are torn either from the test
booklet or the scoreze answer sheet and kept on
the teacher's desk, where various items may be
checked off as the student masters them.
On the Diagnostic Analysis of Learning Diffi
culties a light colored box has been provided
before each of the sectional elements (usually
sampled in the test by several items). These
boxes may be used by the teacher merely to check
the functional elements in which the student is
deficient or to enter the texbook pages on which
such elements are discussed. Item numbers may
also be underlined or circled. When student an
swers are marked on the c. t. b. scoreze answer
sheet, the teacher need not go back to the in
dividual test items. The third page of scoreze is a
self-scoring diagnostic answer sheet. All of the stu
dent's correct answers appear in light circles. All
the teacher needs to do is to underline or circle on
the diagnostic analysis the numbers of the indi
vidual items for which marks fall outside the light
circles and which should have been mastered ac
cording to the course of study. The third page of
scoreze is excellent for self-appraisal if test results
are given to students.
Notice that some problems illustrate two or
three different processes or principles and that
the same problem number, therefore, appears
opposite each such principle or process. All






I, 2, ,t Writing integers
4 ... .... Writing money
5, 6, 7 Writing troetioii-
•3, 9, 10 - - - - toman numerate
II, 12, 13- - - - Fractions 6 decimals
14, 15, 16, 17 - - Etpcments and roots
18, 19, 20- - • " A.bf»rort b
B SYMBOLS AND RULES.
8; §: so]
24, 25, 26, 27 - - Vocabulary
31, 32, 33,"] _ . . - ,
34, 3S J Rw'e$
C NUMBERS AND EQUATIONS
?6, 37, 38, 39 - - Neqatire numbers
! ! ]
0 PSOSUMS
46, 47 - - - - - Simpte problems
48, 49 - - - ■ - Averaging
50, SI ----- Square & cubic mtos.
If 56' 58' " * RotK> Q!Wl Perccni'0*e
57- Budgeting
59, 60 - - - - - insurance & discount
4. Mathematics Fundamentals
E additi'jm
6t, 62 - • - - - Siittoie combinrnons
63, 64 ----- Carrying
61, 6S ----- Zetas
63, 64 - ■ - - - Coi-ran asi-.'Uai
64, 66 ----- £d«lu»<j money
C4. 65 66 - - - Dertcmi.iote tuno.rs
57- - A^dinq 1 ir-3<ois
Z 7i '1, 71* 7 - Fit. id 'om li-ipr,
7' 7*1' 1 ■ '*""' q "" P" nw
74 11 - - Add !■<■-' & H un
LEARNING DIFFICULTIES
76, 7/ „ . . „ _ Writing decim. in col.
78-- ----- Adding percentages
79, 8G ----- Adding abstract not.
F. SUBTRACTION:
g)....--- Simple comb-notions
32, 83, 84, SS - - Borrowing
S3, 85 Zeros
84, 85 - - - - - Subtracting, money
84, 85, 86 - - - - Denominate numbers
8"*, 88 ----- Subtract numerator;
89, 90 ----- Fract to com. denom.
91, 92, 93 - - - - Borrowing,, mixed not
54f 95 . - - - Sub^r. fraer. & decim.
96, 9' - - - - Writing deciro. in col
9g _______ su|>tr. fractional ports
S9, 100 tishtr abstract not.
G MULTIPLICATION:
101, 102, 103,1 - ,,
T04, 105 J " " rqWBS
102, 105 - - - - Zf-os in multiplicand
104, 105 " * " " Zeros in multiplier
103, 104. 105 - * Two and 3-pl mult
106 ------ Denominate number.
UP Hi'] * * " ■ CancellotioB of froet
503 - - - - - - Muff, itum & denoi).
M2, 111. 114 - - Froet & mixed nqs.
155 ..-.__ F.-aelicns fir decimals
116, 117 - - - - Pointing off decimals
M8 ------ Mu>tipl>ina percept
119, 120 - - - Mult obstruct no*.
H. DIVISION
1.1, 12"., 123J] . . , b|
124 1/1 J Toble$
\2\, ,2J, 123. 124 - Zeros in quotient'
J25 ------ Remainder,
: S
!31, l._. 133- - -
MS, i-C, *3?- -
Hi - - -
Ml, 140 - - -
K.fc.'rf numbers
J-rnif in reniamdor
- Poiiting eH dccTvli
- ItHiion, frrct. part.
- ->i'. at abstract no..
Notice also on page 3 of scoreze that such
items have at least two classifications indicated.
It should be remembered, in interpreting the
test results, that for practical purposes, arithmetic
tests must be limited in length and they can
provide a means of identifying only the most
important types of mathematics difficulty.
The Diagnostic Analysis of Learning Diffi
culties will reveal specific areas of difficulty. At
tention should also be given, however, to some
of the more general basic factors responsible for
mathematics difficulty. Among these are the fol
lowing :
1. Inadequate Mental Maturity
2. Physiological Immaturity
3. Visual and/or Auditory Defects
4. Social and Environmental Inadequacies
Evidences of mental or physiological imma
turity may indicate a need for reclassification.
Auditory or visual defects can sometimes be elim
inated entirely; in most cases their effects can be
minimized by making appropriate adjustments for
students.
Additional factors which may be responsible
for difficulties are as follows:
1. Inability to read adequately or to under
stand a problem
2. Inability to decide what kind of answer a
problem requires
3. Lack of familiarity with the units or the
forms in which an answer must be given
4. Inability to comprehend what facts are
given to work with
5. Inability to estimate about what an answer
should be.
If the student appears to have mastery of the
above skills and is still unable to reach a solu
tion to a particular problem, the teacher will
frequently find it advisable to have him "talk
through" the problem telling what he does at
each step and why. This will usually identify
the difficulty and provide the data for meeting
the student's specific needs.
When the important causes of the student's
difficulty are known and identified, however, the
teacher's task is clarified. Remedial action of
a general or specific nature can be undertaken
and the difficulties eliminated.
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OTHER USES OF TEST RESULTS
ANALYSIS AND TREATMENT OF
GROUP DIFFICULTIES
In many teaching situations, the teacher will
find it valuable to use the test scores of the entire
class for the purpose of analyzing group de
ficiencies and taking necessary remedial action.
The California Mathematics Test has been pre
pared to facilitate this analysis. Similar analysis
of the California Reading Test and California
Language Test will provide a complete picture of
areas of class difficulty in the fundamental skills
measured by the tests. The following discussion
outlines the manner in which the analysis may
be made.
SUMMARY OF CLASS DATA
Each package of test booklets of the California
Mathematics Test contains a Class Record Sheet.
Instructions for entering data are included on
the sheet.
At the bottom of the Class Record Sheet is a
Summary of Class Data. This summary provides
space for entering the number of students achieve-
ing each grade placement (as shown by the test
scores and norms) for Mathematics Reasoning
and Mathematics Fundamentals. Additional
space is provided for reading and language tests,
if these are given. Space is also provided for
showing the number of students who have at
tained each percentile rank on each test.
When the Summary of Class Data on the Class
Record Sheet has been completed, a review of
test data regarding the students in Mathematics
Reasoning and Mathematics Fundamentals will
provide a picture of the achievement of the class
as a whole.
CLASS DIAGNOSTIC ANALYSIS OF
LEARNING DIFFICULTIES
If the Summary of Class Data on the Class
Record sheet indicates that the class as a whole is
measuring up to expected achievement levels in
fundamental skills, remedial action will be di
rected primarily toward individual students. How
ever, in those areas in which the class as a whole
is shown to be below desired achievement, further
analysis is indicated.
Grade placements of the class as a whole
in each of the sections of the test should
then be reviewed. Where the median grade
placement of the class falls below the desirable
level for a particular section or sections, a diag
nostic analysis may be made. Directions for mak
ing such a diagnostic analysis are presented on
page 6 of this manual.
A complete Diagnostic Analysis of Learning
Difficulties (including the elements involved in
reading and language as well as mathematics) is
printed on the back of each class record sheet to
facilitate the making of either a partial or a whole
class diagnosis. The individual numbers have
been omitted on this class diagnosis in order to
discourage drilling on specific items that have
been missed or using the items for review pur
poses. The present device emphasizes the pro
cess or principle rather than the individual items.
The class diagnosis should be made from the in
dividual diagnostic analyses. The teacher simply
checks on the back of the class record sheet after
each student's name the functional elements for
which numbers have been checked, circled, or
underlined on each individual diagnostic analysis.
Obviously the teacher should not check items
which are more advanced than the course of study
for his grade.
USE OF GROUP ANALYSIS DATA
The Achievement Test Data, the Summary of
Class Data, and the Diagnostic Analysis obtained
from the Class Record Sheet, will provide the
teacher with a wide range of information on which
to base remedial work for the class as a whole.
Among the uses to which the data can be put are:
1. Students can be grouped according to their
mastery of basic skills in Mathematics
Reasoning and Mathematics Fundamentals
for educational activities and guidance.
2. Individual students, groups with specific
difficulties, or the class as a whole may be
assigned activities and projects selected to
meet their actual needs.
Note: Needless to say, items from test booklets
should not be used for review or as the course of
study in a given area.
USE OF TEST RESULTS BY SUPERVISORS,
PRINCIPALS, AND SUPERINTENDENTS
Previous sections on the Interpretation and
Use of Test Results have dealt primarily with the
use of the test scores to indicate individual and
group achievement and to provide the teacher
with data to diagnose individual and class de
ficiencies in Mathematics Reasoning and Mathe
matics Fundamentals.
In addition, the data obtained from the test
results may be invaluable to supervisors, prin
cipals, and superintendents. This is particularly
true where the results of reading, mathematics,
and language tests are combined. Summaries of
the test results from all of the tests will show the
achievement of a school or a complete school
system in the six fundamental skills (Reading
Vocabulary, Reading Comprehension, Mathe
matics Reasoning, Mathematics Fundamentals,
Mechanics of English, and Grammar, and Spell
ing) measured by the tests.
Below are given various data which are pro
vided by the tests and which may be used by
administrators and supervisors.
SUMMARY OF CLASS DATA
The preparation of this summary is described
in the previous section. This summary provides a
convenient and accurate picture of the achieve
ment status of each class in the fundamental skills
measured. Examination of the summary for each
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class will provide supervisors and administrators
with a valuable guide for supervisory and admin
istrative assistance to teachers.
MASTER GIUDE SUMMARY
The master grade summary may be prepared
by combining the percentile or grade placement
data from each separate class summary into a
summary for each grade in a single school or in
the school system. The California Test Bureau
publishes a report form called Summary of Survey
Data which contains blank charts and directions
for making master grade summaries for school
systems. This will provide administrators and su
pervisors with a complete picture of the range of
achievement status of each grade in each of the
fundamental skills measured by the tests. Points
of need for administrative or supervisory assis
tance can be readily determined.
Grade or school medians (or averages) in the
fundamental skills can be easily determined from
the master grade summary. This information can
be used for such purposes as the following:
1. To refute ill-founded charges that school
achievement is below reasonable expecta
tions, when test results show achievement
to be satisfactory
2. To determine whether differences in
achievement between succeeding grades is
satisfactory
3. To determine whether the objectives of the
curriculum are being achieved
4. To determine whether marking practices in
various schools reflect the true performance
of the students as revealed by the test
results
5. To determine whether the proportion of
student "failures" (where students are
failed) reflects the true performance of the
students as revealed by the test results
6. To use as a basis for developing policies on
ability grouping of students for instruc
tional purposes
7. To determine whether the achievement test
results are reasonable and satisfactory in
light of the intelligence of the students and
other related factors.
MASTER DIAGNOSTIC ANALYSIS
Where each school in a school system com
pletes the Diagnostic Analysis of Learning Diffi
culties for its students, these analyses can be com
bined into a Master Diagnostic Analysis. This
Master Diagnostic Analysis will be a tabulation.
in one report, of all errors made by the students
in each of the essential functional elements which
go to make up the sections of the test.
Where International Business Machines Cor
poration machines are available, master summar
ies for schools and for school systems as a whole
can be made more easily. The results of individ
ual tests can be punched on Hollerith cards and
tabulated. Where tests are taken on machine-
scoring answer sheets, the total number of stu
dents missing each item on every test can be de
termined by the graphic item counter. When stu
dent answers are marked on the new c. t. b.
scoreze which combines a machine-scoring an
swer sheet with a self-scoring diagnostic answer
sheet, any one of the above described methods of
making master summaries may be used.
Such an analysis can be prepared for each
grade for the school system as a whole, and will
reveal deficiencies in Mathematics Reasoning and
Mathematics Fundamentals. Similar master
diagnostic analyses can be prepared for the
California Reading Test and California Language
Test, if these ore given. Examination of the infor
mation in these analyses will provide the basis for
more efficient supervision and administration, and
will enable the following results to be accom
plished:
1. Supervisors and directors may plan their
schedules so as to aid schools and grades
which really need assistance.
2. Principals and supervisors may help teach
ers who need assistance.
3. Curriculum departments may revise cur
ricula on the basis of actual needs as re
vealed by the test results.
4. The desirability of changes in textbooks,
materials, or teaching procedures may be
revealed by city, county, or community-
wide error tabulations.
5. Teachers can be placed by assignment of
ficers where they can work to best ad
vantage.
ADJUSTMENT OF NORMS IN RELATION TO
INTELLIGENCE QUOTIENT MEDIANS
The achievement of various schools and class
room groups in fundamental mathematics skills as
measured by the California Mathematics Test
should be evaluated in relation to average intelli
gence quotients of the groups. These data, to
gether with instructions for their use, appear on




GENERAL INSTRUCTIONS TO THE EXAMINER
Directions for
Administration
This test is primarily diagnostic but it also
yields standardized test data including grade
placements and percentile ranks of students.
TIME LIMITS
Careful study of tryouts indicates that most
students (about 90 per cent) can respond to the
test situations and reveal their skill mastery within
the time limits given in each section, and the
remaining 10 per cent complete all the items they
are capable of comprehending before the time
limits are reached; hence, the test is a power
rather than a speed test.* In many instances,
classes of advanced or bright students will com
plete a test section in less than the specified
time. In such instances the examiner should pro
ceed without waiting for the specified time to
elapse. Time should not, of course, be counted
on any sub-test until students actually begin to
work.
It should be remembered that the time limits
suggested for this test include only actual testing
time. In addition to this, the examiner must allow
sufficient time for giving directions, making ex
planations when necessary, and for passing out
and collecting the test materials.
CAUTION AGAINST COACHING
It is important that students understand clearly
the manner in which they are expected to indicate
their responses. However, the examiner should
remember that he is giving a test, and not direct
ing a learning activity; therefore, the correct
response should in no way be indicated for any
item except in the practice exercises.
REST PERIODS
When desirable, it is permissible to have a
recess or rest period after any of the sub-test
sections of the California Mathematics Test has
been taken. When a comprehensive testing pro
gram is desired (reading, mathematics, and lan
guage tests of the same level and form) there
should be rest intervals between tests. These may
be recesses, or preferably, lunch or class periods.
The California Mathematics Test is so designed
that the same test booklet is used regardless of
whether answers are to be marked on the test
booklet, on machine-scoring answer sheets, or on
the scoreze answer sheet. However, the directions
differ somewhat in the methods of administration.
If answers are to be marked on test booklets, use
the directions which follow immediately after this
paragraph. If answers are to be marked on
machine-scoring answer sheets, or on the scoreze
answer sheet, the appropriate directions begin on
page 12.
DIRECTIONS FOR ADMINISTRATION
when answers are marked
on test booklets
Suggested time allotment:
Test 3. Mathematics Reasoning 30 minutes
Test 4. Mathematics Fundamentals 38 minutes




1 test booklet—California Mathematics Test
(Form AA, BB, or CC, separate or in
Battery)
1 ordinary lead pencil with eraser attached
1 eraser (if not attached to pencil)
In addition, for the examiner:
extra pencils
extra erasers
extra copy of test booklet—
for demonstration purposes, if necessary
stop watch, or watch or wall clock with
second hand.
After checking to see that all students have
*Burtt, Harold, Principles of Employment Psychology, Harper,
1942, p. 138.
pencils and erasers, distribute the test booklets,
face-up.
From this point on, certain parts of these
directions are printed in this different type face.
These parts are to be read to the students.
SAY: You will notice that at the bottom of the
front page of the mathematics test which you
have just been given, it says: Instructions to
Students. Read these instructions silently while
I read them aloud. The instructions are: This
is a mathematics test. In taking it you will
show how well you can think and work problems.
No one is expected to do the whole test cor
rectly, but you should answer as many items as
you can. Work as fast as you can without mak
ing mistakes. Do not write or mark on this test
booklet unless told to do so by the examiner.
When administering the complete battery,
omit the directions between the horizontal lines if
students have already completed this step.
SAY: Now turn the test booklet over to the back
cover-page. Notice in the light space in the
upper right-hand corner that there are lines
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for your name, grade, age, and so on. Write
this information on these three lines.
Note the space set off by parentheses in the
middle of the third line for identifying data. This
space is provided for teachers or examiners who
wish students to indicate their section, class, home
room, etc., in order to facilitate the handling of
data and test booklets after tests have been scored.
Give students time to record these data. Check
to see that information is properly entered.
SAY: When you have finished, turn your test booklet
back to the front page and wait for further
instructions.
When all students have finished,
SAY: Now open the test booklet to Test 3—Section
A and fold it back so that only the test shows.
Demonstrate and be sure that all students
have Test 3 — Section A.
TEST 3 —SECTION A
Suggested time limit, 5 minutes
SAY: Since you are to mark your answers on this
test booklet, pay no more attention to the
statements about not writing on it. You also
do your figuring on the test booklet. Now
look at the directions for Test 3—Section A
and read them silently while I read them
aloud. The directions are: Decide how each
of the amounts below should be written as
a number. Then mark as you are told the
letter of each correct answer. For some of the
problems none of the answers given may be
correct. If you cannot work a problem or if
you think that none of the answers given is
correct, mark the letter, e. In doing this test
you should finish the first column before doing
the second. Look at the samples to the right
and see how they are marked.
In Sample A the amount is shown by the
word, twelve. Below are given four numbers
and the word, None. What letter does the
number 12 have in front of it? Yes, b is correct.
Therefore, b has been placed on answer line
A under the heading. Correct Test Booklet
Mark on the right.
If students ask about the Correct Answer
Sheet Mark above the Correct Test Booklet Mark
just described, tell them to ignore it.
SAY: In Sample B the amount is shown by the
word, twenty. Does 20 appear among the
numbers given next below? No, none of the
numbers given is correct. Therefore, since the
word, None, which has an e before it, is the
correct answer, an e has been placed on
answer line B.
You are to mark each of your answers by
writing the letter or number of the correct
amount on the answer line to the right.
If necessary, illustrate on the blackboard.
SAY: Now do as many as you can from 1 to 20.
Ready, begin.
Circulate among the students to be sure that
the directions are understood. Do not help stu
dents with the answers but encourage them if
necessary.
When 90% of the class have finished, or if
students cannot complete the exercise in 5 min
utes,
SAY: Stop. Now turn to Test 3 —Section B.
TEST 3 —SECTION B
Suggested time limit, 5 minutes
SAY: Read the directions for Test 3—Section B
silently as far as I read them aloud. The
directions are: Mark the letter or number
of each correct answer. If you do not know
an answer or you think that none of the
answers given is correct, you should mark the
letter, e, or the number, 5, whichever appears
before the word. None. Finish the first column
before doing the second.
Following item 30 is a new set of directions.
They are: Some rules used in measurement,
numbered 1, 2, 3, 4, 5 and 6, are given to the
right below. Some problems that can be
worked with these rules are given on the left,
numbered 31, 32, 33, 34, and 35. Mark the
number of the rule on the right which is used
to find the answer to each problem on the left.
Now do as many as you can from 21 to 35.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 5 min
utes,
SAY: Stop. Now turn to Test 3 — Section C.
TEST 3 —SECTION C
Suggested time limit, 5 minutes
SAY: Read the directions for Test 3—Section C
silently as far as I read them aloud. They are:
Work these problems. Then mark as you have
been told the letter of each correct answer.
For some of the problems none of the answers
given may be correct. If you cannot work a
problem, or if you think that none of the
answers given is correct, you should mark the
letter, e. Finish the first column before doing
the second.
After you have worked a problem, look at
the answers to the right, marked a, b, c, d,
and e (None) to see if you can find the
answer you got. If you find an answer exactly
like yours, mark its letter on the line to the
right. If you cannot do the problem or if you
think none of the answers given is correct, mark
e on the line to the right.
Now do as many as you can from 36 to 45.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 5 min
utes,
SAY: Stop. Now turn to Test 3 — Section D.
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TEST 3 — SECTION D
Suggested time limit, 15 minutes
SAY: Read the directions for Test 3—Section D
silently as far as I read them aloud. The direc
tions are: Work these problems. Then mark
as you have been told the letter of each cor
rect answer. For some of the problems none
of the answers given may be correct. If you
cannot work a problem, or if you think none
of the answers given is correct, you should
mark the letter, e.
Now do as many as you can from 46 to 60.
Test 3—Section D takes up two pages. When
you finish problem 53 go right on to the next
page. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 15
minutes,
SAY: Stop. Now turn to Test 4 —Section F.
TEST 4 — SECTION E
Suggested time limit, 9 minutes
SAY: Read the directions for Test 4 —Section E
silently as far as I read them aloud. The direc
tions are: Do these problems in addition.
Then mark as you have been told the letter
of each correct answer. For some of the
problems none of the answers given may be
" correct. If you cannot work a problem, or if
you think none of the answers given is cor
rect, you should mark the letter, e. Finish each
column before going on to the next. Be sure
to reduce fractions to lowest terms.
After you have worked a problem on your
test booklet, look at the answers to the right
of the problem or beneath it marked a, b, c,
d, and e (None) to see if you can find the
answer you got. If you find an answer exactly
like yours, mark its letter on the line to the
right. If you cannot do the problem or if you
think none of the answers given is correct,
mark e on the line to the right.
Now do as many as you can from 61 to 80.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 9 min
utes,
SAY: Stop. Now turn to Test 4 —Section F.
TEST 4 —SECTION F
Suggested time limit, 9 minutes
SAY: Read the directions for Test 4 — Section F
silently while I read them aloud. The direc
tions are: Do these problems in subtraction.
Then mark as you have been told the letter
of each correct answer. For some of the prob
lems none of the answers given may be correct.
If you cannot work a problem, or if you think
none of the answers given is correct, you should
mark the letter, e. Finish each column before
going on to the next. Be sure to reduce frac
tions to lowest terms.
Now do as many as you can from 81 to 100.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 9 min
utes,
SAY: Stop. Now turn to Test 4 —Section G.
TEST 4— SECTION G
Suggested time limit, 10 minutes
SAY: Read the directions for Test 4 — Section G
silently while I read them aloud. The direc
tions are: Do these problems in multiplication.
Then mark as you have been told the letter
of each correct answer. Finish each column
before going on to the next. Be sure to re
duce fractions to lowest terms.
Now do as many as you can from 101 to 120.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 10 min
utes,
SAY: Stop. Now turn to Test 4 — Section H.
TEST 4 —SECTION H
Suggested time limit, 10 minutes
SAY: Read the directions for Test 4 — Section H
silently while I read them aloud. The direc
tions are: Do these problems in division. Then
mark as you have been told the letter of each
correct answer. Finish each column before
going on to the next. Be sure to express re
mainders as fractions and reduce fractions to
lowest terms.
Now do as many as you can from 121 to 140.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 10 min
utes,
SAY: Stop. Put your pencil down.
Collect the test booklets and count them to be
sure that you have received the same number that
you distributed to students.
DIRECTIONS FOR ADMINISTRATION
when answers are marked on, machine-scoring answer
sheets or on the C. T. B. SCOREZE answer sheet
Suggested time allotment:
Test 3. Mathematics Reasoning 31 minutes
Test 4. Mathematics Fundamentals 45 minutes




1 test booklet—California Mathematics Test
(Form AA, BB, or CC, separate or in
Battery)
1 machine-scoring answer sheet No. 1988, or
c. t. B. scoreze answer sheet No. 80 (identi-
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fiable in the lower right-hand corner of
page 1)
1 electrographic pencil with attached eraser
(an ordinary pencil with attached eraser is
adequate if answer sheets are not to be
scored with an I.B.M. test-scoring machine).
2 sheets of scratch paper




extra copy of test booklet and answer sheet—
for demonstration purposes, if necessary
stop watch, or watch or wall clock with
second hand.
First check to see that all students have pen
cils, erasers, and scratch paper.
From this point on, certain parts of these di
rections are printed in this different type face.
These parts are to be read to students.
SAY: I am about to give you some answer sheets.
Do not crease or fold them in any way. To do
so might lower your mark if they are scored
with an electrical test-scoring machine.
Next distribute the appropriate answer sheets,
either (1) machine-scoring answer sheet No.
1988; or (2) c. t. b. scoreze answer sheet No. 80.
SAY: Look at the part of your answer sheet that
has name, date, age, etc., printed on it. Write
in the information that is called for.
Note the space set off by parentheses in the
middle of the second line for identifying data. This
space is provided for teachers or examiners who
wish students to indicate their section, class, home
room, etc., in order to facilitate the handling of
data and test booklets after tests have been scored.
SAY: Now write the two capital letters of the form
of the test you are taking in the box provided
to the left of the word, city, on the third line
of the blanks you just filled in.
Students should be told what capital letters
to write because they have not yet seen the test
booklet.
The examiner should check to see that stu
dents have completed the identifying data prop
erly.
Emphasize the next direction to students. Il
lustrate the routine for changing a mark on the
blackboard.
SAY: The general directions for recording your
answers on this answer sheet are: Mark on
this answer sheet under the number or letter
of the answer you have decided is correct.
Make each mark as long as the pair of dotted
lines and move the pencil up and down firmly
to make a heavy black line. If you make a
mistake or wish to change an answer, do it
this way: FIRST MAKE AN X ACROSS THE
WRONG ANSWER. THEN MAKE A HEAVY
BLACK MARK FOR THE ANSWER THAT
YOU THINK IS CORRECT. AFTER YOU HAVE
MARKED THE NEW ANSWER, ERASE THE
OLD ANSWER AND THE X COMPLETELY.
ANY QUESTIONS?
I am now going to give each of you a copy
of the test booklet. Do not write or mark on
it in any way.
Distribute the California Mathematics Test, Ad
vanced, and scratch paper if students do not have
it.
SAY: You will notice that at the bottom of the
front cover-page of the test booklet which you
have just been given, it says: Instructions to
Students. Read these instructions silently while
I read them aloud. The instructions are: This
is a mathematics test. In taking it you will show
how well you can think and work problems.
No one is expected to do the whole test cor
rectly, but you should answer as many items as
you can. Work as fast as you can without
making mistakes. Do not write or mark on this
test booklet unless told to do so by the
examiner.
I am telling you now not to write or mark
on this test booklet. You mark all your answers
on the answer sheet.
Now open the test booklet to Test 3—Sec
tion A and fold it back so that only the test
shows.
Demonstrate and be sure that students have
Test 3 —Section A, and that test booklets and
answer sheets are conveniently arranged with
tests on the left and answer sheets on the right
for right-handed students.
TEST 3 — SECTION A
Suggested time limit, 6 minutes
SAY: Now read the directions for Test 3—Section A
silently while I read them aloud. The directions
are: Decide how each of the amounts below
should be written as a number. Then mark as
you are told the letter of each correct answer.
For some of the problems none of the answers
given may be correct. If you cannot work c
problem, or if you think that none of the
answers given is correct, mark the letter, e. In
doing this test you should finish the first col
umn before doing the second. Look at the
samples to the right and see how they are
marked.
In Sample A the amount is shown by the
word, twelve. Below are given four numbers
and the word. None. What letter does the
number, 12, have in front of it? Yes, b is
correct. Therefore, a black mark has been
made under the b in answer row A under the
heading, Correct Answer Sheet Mark, on the
right.
If students ask about the Correct Test Booklet
Mark below the Correct Answer Sheet Mark just
described, tell them to ignore it.
SAY: In Sample B the amount is shown by the
word, twenty. Look at the four numbers and
the word None given next below. Does the
number 20 appear? No, none of the numbers
given is correct, so None is the correct answer.
Therefore, in answer row B under the heading.
Correct Answer Sheet Mark, a black mark has
been placed under the letter e, which appears
just in front of the word. None.
Find answer row 1 on your answer sheet.
Now look at the problems to the left below the
— 13
Directions in your test booklet. Do as many as
you can from 1 to 20. Ready, begin.
Circulate among the students to be sure that
the directions are understood. Do not help them
with the answers but encourage them if necessary.
When 90% of the class have finished, or if
students cannot complete the exercise in 6 min
utes,
SAY: Stop. Now turn to Test 3 — Section B.
TEST 3 — SECTION B
Suggested time limit, 5 minutes
SAY: Read the directions for Test 3—Section B
silently as far as I read them aloud. The
directions are: Mark the letter or number of
each correct answer. If you do not know an
answer, or you think that none of the answers
given is correct, you should mark the letter, e,
or the number, 5, whichever appears before the
word, None. Finish the first column before
doing the second. Remember to do your
figuring on scratch paper.
Following item 30 is a new set of directions.
They are: Some rules used in measurement,
numbered 1, 2, 3, 4, 5, and 6, are given to the
right below. Some problems that can be
worked with these rules are given on the
left, numbered 31, 32, 33, 34, and 35. Mark
the number of the rule on the right which is
used to find the answer to each problem on
the left.
Find answer row 21 on your answer sheet.
Now do as many as you can from 21 to 35.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 5 min
utes,
SAY: Stop. Now turn to Test 3 — Section C. Have
your scratch paper ready to do your figuring.
TEST 3 —SECTION C
Suggested time limit, 5 minutes
SAY: Read the directions for Test 3—Section C
silently as far as I read them aloud. They are:
Work these problems. Then mark as you have
been told the letter of each correct answer.
For some of the problems none of the answers
given may be correct. If you cannot work a
problem, or if you think that none of the
answers given is correct, you should mark the
letter, e. Finish the first column before doing
the second. Remember to do your figuring on
scratch paper.
After you have worked a problem on scratch
paper, look at the answers to the right of the
problem to see if you can find the answer you
got. If you find an answer exactly like yours,
mark its letter on the answer sheet. If you
cannot do the problem, or if you think none
of the answers given is correct, mark the
letter, e.
Find answer row 36 on your answer sheet.
Now do as many as you can from 36 to 45.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 5 min
utes,
SAY: Stop. Now turn to Test 3 — Section D.
TEST 3 —SECTION D
Suggested time limit, 15 minutes
SAY: Read the directions for Test 3—Section D
silently as far as I read them aloud. The
directions are: Work these problems. Then
mark as you have been told the letter of each
correct answer. For some of the problems,
none of the answers given may be correct. If
you cannot work a problem, or if you think
none of the answers given is correct, you
should mark the letter, e. Remember to do
your figuring on scratch paper.
Test 3-—Section D takes up two pages.
When you finish problem 53 go right on to the
next page. Find answer row 46 on your
answer sheet. Now do as many as you can
from 46 to 60. Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 15 min
utes,
SAY: Stop. Now turn to Test 4 —Section E.
TEST 4 —SECTION E
Suggested time limit, 10 minutes
SAY: Read the directions for Test 4 — Section E
silently as far as I read them aloud. The direc
tions are: Do these problems in addition. Then
mark as you have been told the letter of each
correct answer. For some of the problems
none of the answers given may be correct. If
you cannot work a problem, or if you think
none of the answers given is correct, you
should mark the letter, e. Finish each column
before going on to the next. Be sure to reduce
fractions to lowest terms. Remember to do
your figuring on scratch paper.
You need not copy any problem. Just place
your scratch paper under each problem and
work it.
Demonstrate, if necessary.
SAY: After you have worked a problem on scratch
paper, look among the answers to the right
of the problem or beneath it marked a, b, c,
d, and e (None) to see if you can find the
answer you got. If you find an answer
exactly like yours, mark its letter on the
answer sheet. If you cannot do the problem,
or if you think none of the answers given is
correct, mark the letter, e, on the answer
sheet.
Find answer row 61 on your answer sheet.
Now do as many as you can from 61 to 80.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 10
minutes,
SAY: Stop. Now turn to Test 4 —Section F.
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TEST 4 —SECTION F
Suggested time limit, 10 minutes
SAY: Read the directions for Test 4—Section F
silently while I redd them aloud. The direc
tions are: Do these problems in subtraction.
Then mark as you have been told the letter
of each correct answer. For some of the prob
lems none of the answers given may be correct.
If you cannot work a problem, or if you think
none of the answers given is correct, you should
mark the letter, e. Finish each column before
going on to the next. Be sure to reduce frac
tions to lowest terms.
Find answer row 81 on your answer sheet.
Now do as many as you can from 81 to 100.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 10
minutes,
SAY: Stop. Now turn over to Test 4— Section G.
TEST 4 —SECTION G
Suggested time limit, 10 minutes
SAY: Read the directions for Test 4—Section G
silently while I read them aloud. The directions
are: Do these problems in multiplication. Then
mark as you have been told the letter of each
correct answer. Finish each column before
going on to the next. Be sure to reduce frac
tions to lowest terms.
Find answer row 101 on your answer sheet.
Now do as many as you can from 101 to 120.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 10
minutes,
SAY: Stop. Now turn to Test 4 —Section H.
TEST 4 —SECTION H
Suggested time limit, 15 minutes
SAY: Read the directions for Test 4 — Section H
silently while I read them aloud. The direc
tions are: Do these problems in division. Then
mark as you have been told the letter of each
correct answer. Finish each column before
going on to the next. Be sure to express re
mainders as fractions and reduce fractions to
lowest terms.
You may copy the problems on your scratch
paper, if necessary.
Find answer row 121 on your answer sheet.
Now do as many as you can from 121 to 140.
Ready, begin.
When 90% of the class have finished, or if
students cannot complete the exercise in 15 min
utes,
SAY: Stop. Put your pencil down.
First collect all scratch paper, so that students
will not carry away test items or other information
which may tend to invalidate the tests for further
use with these students. The examiner should
check by counting if necessary, to see that all
scratch paper distributed has been returned.
SAY: Now look at the test booklet. Did you make
any accidental dots or marks on it? If so, erase
them completely.
After students have had sufficient time,
SAY: Now hand in your test booklet.
Count them at once to be sure that every
booklet has been returned.
SAY: Now inspect your answer sheet. Are all your
marks heavy black lines? If not, go over the
light ones and blacken them well. Have you
made any accidental dots or marks? If so,
erase them. Are any of your erasures untidy?
If you changed any answers, did you erase
the wrong ones and the X's completely? Make
your answer sheet neat and clean.
After sufficient time has elapsed,
SAY: Now hand in your answer sheet.
If you have distributed electrographic pencils,
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DIRECTIONS FOR SCORING
HAND SCORING THE TEST BOOKLETS
The examiner may use the key or mark an
unused test booklet with the correct answers as
an aid in scoring. It is advisable for the examiner
to take the test without reference to the key since
this procedure will acquaint him with the diag
nostic values of the test items. Instructions for
scoring are:
1. Each item is considered right or wrong. No
partial credits are given for partial answers.
2. Mark each correct item with a C.
3. The score for each section is the number
right.
4. Credit any clear method of indicating the
correct answer. Consider the intention of
the student, if it can be determined. If in
doubt, consider the answer wrong.
5. If two or more answers are given, count the
item wrong, unless the student has at
tempted to erase or cross out the incorrect
answer.
HAND SCORING THE ANSWER SHEETS
First examine each answer sheet. If two or
more answers are given for any item, erase them
and count that item wrong.
The score for each section of a test is obtained
by counting the student response marks exposed
by the round openings in the appropriate hand-
scoring stencil superimposed upon the answer
sheet. (When ordering, be sure to state whether
you want hand-scoring or machine-scoring sten
cils.)
Record section scores on the special answer
sheet in the spaces provided. The Diagnostic Pro
file is completed as directed on page 5.
MACHINE SCORING THE ANSWER SHEETS
First examine each answer sheet. If two or
more answers are given for any item, erase them.
Such items are considered to be wrong.
Directions for setting the machine ore printed
on the machine-scoring stencil. However, note
that most scores need not be written and grade
placements need not be looked up in the manual.
The raw scores for Mathematics Reasoning
(Math. Reason.), for Mathematics Fundamentals
(Math. Fund.), and for Total Mathematics (Total
Math.) are merely circled and their corresponding
grade placements are given below them in the
fourth line. Thus a Math. Reason, score of 35
yields a Grade Placement of 11.3. A Math. Fund,
score of 59 yields a Grade Placement of 11.8.
In interpreting Grade Placements, notice the
hyphenated numbers which appear in some of
the lines. The hyphens merely indicate that the
numbers which they separate are unit digits only,
and that they are related to the tens digits (or to
the tens and hundreds digits) of the last preceding
whole number. These whole numbers are printed
in bold-face type in line three to facilitate read
ing. Thus, in the fifth line, a 2-3 which is pre
ceded by a whole number, 161, means an age of
162 or 163 months.
Each entry in the fifth line presents, in months,
the subject, educational, or chronological age
equivalent of the grade placement norm directly
above. All numbers with hyphens between them
are interpreted as in the third line even though
the whole numbers are not printed in bold-face
type.
This device greatly reduces the scoring time
required for ordinary machine-scoring answer
sheets.
SCORING THE C. T. B. SCOREZE ANSWER SHEET
The first page may be hand or machine scored
like any machine-scoring answer sheet.
The third, or teacher's page, is self scoring.
RECORDING THE SCORES FROM THE C. T. B.
SCOREZE ANSWER SHEET
1. First insert a letter opener or other pointed
object at the word, open, on the margin of
the answer sheet, and unseal the sides
in the direction indicated by the arrows.
(Do not tear the two sheets apart at the per
foration at this time.) Remove the carbon
sheet.
2. On page 3, count the number of marks which
fall within the light circles for each section
of the test and enter each score in the place
provided at the left by the student's name.
Be sure to count as wrong, any item for
which an X or a smudge appears in a light
circle (which shows that the student did not
intend it to be his choice for the answer).
3. If a profile is desired on the back of the
machine-scoring answer sheet (for possible
use in principals' or administrators' offices)
as well as on page 4, replace the carbon
so that it will register on page 2 and fold
page 3 back over it. (If only one profile
is desired, dispose of the carbon, tear the
machine-scoring port of the answer sheet
from the other half, and proceed with step 4.)
4. Turn to the Diagnostic Profile on page 4.
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5. Bend the right-hand margin of "the sheet
over to the left so that the entries just made
(as instructed in item 2 above) are visible
and align them with the respective entry
blanks on the profile.
6. Copy these numbers in the appropriate
places on the Diagnostic Profile.
7. Complete the profile.
8. Norms will be found in the tables directly
below the Diagnostic Profile. Circling the
student's scores and grade placements will
assist in locating the grade placements and
percentile ranks below them, which should
then be transferred to the appropriate boxes
to the left of the profile above.
9. Tear the machine-scoring part of the answer
sheet from the other half. (If only one pro
file is being made, this step has already
been completed.)
10. Any section of the test in which a grade
placement is more than one year low should
ordinarily receive attention on the Diagnostic
Analysis on page 3. For instructions con
cerning the use of this analysis, see page 6
of this manual.
NORMS
The test scores of over a half million students
were used in standardizing the various levels and
forms of the California Achievement Test series.
These tests were administered in school districts
of all sizes and types throughout the United States.
More than 100,000 cases were used in standardiz
ing this level of the California Mathematics Test.
The establishment of norms requires both in
tensive and extensive analysis of test data in re
lation to other achievement tests, to intelligence
measures, and to the age-grade classification of
students.
In their final form the norms for the California
Mathematics Test, Advanced, have been based
on a controlled (stratified) sampling which con
stituted a normal distribution of mental ability,
typical age-grade relationships, and other char
acteristics as follows:
1. The median I.Q. for grade 9 was 101.5; for
grade 10, 103; for grade 11, 104; for grade
12, 105; for college freshmen, 110; and for
college sophomores, 114.5. The standard de
viation of I.Q.'s for grade 9 was 15.5; for
grade 10, 15.5; for grade 11, 15.5; for grade
12, 15; for college freshmen, 14; and for
college sophomores, 13.5.
2. Seventy per cent of the students were mak
ing normal progress through the grades;
about 20 per cent were retarded one-half
year or more; and 10 per cent were ac
celerated one-half year or more.
3. About 85 per cent of the population was
Caucasian and the remainder was Mexican,
Negro, and other minority groups.
There has been much misunderstanding and
misuse of norms in the past. Norms should not be
regarded as rigid standards to be attained by all
school groups under all circumstances. Instead,
they should be regarded as relatively stable points
of reference to be used in interpreting the results
of testing in a particular school or community.
Norms are but the typical performance of large
unselected groups of similar students on test
items which have been carefully selected and
validated, and which represent general practice
with respect to these specific objectives of the
school curriculum. When the obtained scores of
a testing program of a particular school or com
munity depart significantly (above or below)
from the test norms, it means simply that these
scores are above or below the average scores of
large unselected groups of similar students. Such
results do not necessarily indicate superior or
inferior school work. The testing program merely
reveals the facts without interpreting them; inter
pretation is the function and responsibility of the
examiner.
Differences in courses of study, materials of
instruction, time allotments, and conscious em
phasis on certain skill areas, as well as differ
ences in the quality of teaching and the intelli-.
gence of students are among the factors which
may account for deviations from test norms. Test
norms should serve as the point of departure
both in investigating the reasons for the obtained
results and in determining the desirability of
possible modifications of the factors which ac
count for the obtained results.
GRADE PLACEMENT AND AGE NORMS
These norms represent the average (median)
achievement of the standardization population
described above. In using the grade placement
norms, the examiner simply locates the particular
score which the student obtained in Mathematics
Reasoning, Mathematics Fundamentals, or Total
Mathematics in the columns on page 20 of this
manual and then notes the corresponding number
in the grade placement column. Thus, opposite a
score of 32 in Mathematics Reasoning, the exam
iner will find a 10.5 in the grade placement col
umn. This simply means that this student has
reasoning ability equal to that of the average of
students who have been 5 months in the tenth
grade. These grade placement equivalents of ob
tained scores may also be read directly from the
grade placement scales placed at the top and
bottom of the Diagnostic Profile on the back cover
of each test booklet.
Grade or age norms make possible the inter
pretation of the student's score by relating it to
the average (median) achievements of a large
group.
PERCENTILE NORMS
Percentile norms provide a means for making
comparisons between students in the same grade
groups.
A percentile may be described as a point on
a 100 point scale which gives the per cent of
17 —
scores which fall below that particular percentile.
For example, a student whose score falls at the
70th percentile point exceeds 70 per cent of the
population on which the test was standardized;
such a score also means that this student is lower
than 30 per cent of this population.
In using the percentile norm table on page 19,
the examiner first locates the grade in which the
student is assigned—9, 10, etc. He next locates
the column (Mathematics Reasoning, Mathe
matics Fundamentals, or Total Mathematics) which
contains the scores which he wishes to transpose
into percentile ranks. Thus an 11th grade student
tested during the third through the eighth month
in this grade who received a Mathematics
Reasoning grade placement of 11.9 would have a
percentile rank of 60. This means that he exceeds
60% but is inferior to 40% of 11th grade students.
It is frequently a more appropriate interpre
tation of test data to think of 11th grade stu
dents who have obtained grade placements of
9.5 or 13.2 as students having a 25 or an 80 per
centile rank for the 11th grade rather than
that they are 9th or 13th grade students in the
11th grade.
If percentile ranks are desired for any of the
sub-test sections (Number Concept, Symbols and
Rules, Addition, etc.), they may be determined in
the following manner: First, estimate the grade
placement for the sub-test from the grade place
ment scale at the top or bottom of the profile.
Then find, on the percentile table, the student's
grade placement in whatever test (Mathematics
Reasoning or Mathematics Fundamentals) the
sub-test is in and use the percentile rank that
corresponds to it. -
THE ADJUSTMENT OF NORMS IN RELATION
TO INTELLIGENCE QUOTIENT MEDIANS
The average achievement of various schools
and classroom groups in fundamental mathemati
cal skills as measured by the California Mathe
matics Test should be evaluated in relation to
average intelligence quotients of the groups. For
this reason a table on achievement test data in
relation to I.Q. medians has been developed and
is presented in the tabulation at the end of this
section.
It is based on more than 100 school surveys ol
median accomplishments as shown by educational
and mental tests.
The tabulation shows what variation in
achievement may be expected above and below
the test norms for class or grade groups possess
ing various median intelligence quotients.
Achievement variations from the norms due to
differences in intelligence are shown in fractions
of a year above ( + ) and below (—) the test
norms for students of average ability.
Thus an 11th grade class with a median
I.Q. of 108 should be expected to attain a median
score about three-fourths of a year above the
norm; an 11th grade class with a median I.Q. of
99 may be expected to fall one-half year below
norm.













































































































































































































































































































































































































































PERCENTILE NORMS —CALIFORNIA MATHEMATICS TEST —ADVANCED —ALL FORMS
Use COLUMN 1 norms when scoring tests given in first and second months of a student's assignment to a grade
Use COLUMN 2 norms when scoring tests given in third through eighth month of a student's assignment to a grade
Use COLUMN 3 norms when scoring tests given in ninth and tenth months of a student's assignment to a grade
GRADE PLACEMENT AND AGE NORMS




























5.5 5 17 21-22.
5.6 6 18 23-24..
5.7 7 19 25-26.
5.8 8 20 27-28.








6.0 10 22 31-32 136 ....
6.1 ...11 23 33-34. 137 ....
6.2 — .....24 35 138-9..
6.3 12 25 36-37 140 ....










































7.1 — 33 50
7.2 18 34.........51-52
7.3... — 35 53
7.4. 19 36 -54-55
7.5 — 37 56 ..
7.6. 20 38 .57-58.
7.7 — 39. 59 ..
7.8 21 40 .60-61..












8.0 ... .22 42 .63-64 160 ...
8.1 — 43 65 ...... 161 ...
8.2 — 44 66 162-3..
8.3 23. .— 67 164 ...






















9.0 26 — 73 172 172-3
9.1 — 48: 74 173 174
9.2 ....— .— 75 ...... 174-5 175-6
9.3 27 49 76 176 177









































10.3 31 — 84 188 .....192
10.4 — — 85 189 193-4
10.5 32 54. 86 190 195-6
10.6 — — 87 191 197
10.8 33 55 88 194 198
11.0 — 56 89 196 199
11.1 34 — 90 197 200
112 — _. 91 198 200
11.3 35 57 92 199 200
11.5 — 58 93 201 200
11.6 36 — 94 202 200
11.8 — 59 95 205 :...2OO
11.9. — .— 96 206 200
12.0 37 60 97 207 201
12.2 — __. ...98 209-10 202
12.3 38 61 99 211 202
12.4. — .—...„ 100 212 202
12.5. 39. .— 101
12.6 — 62 —..
12.7 — ._..... 102
12.8 40 .— „...—.






13.0 41.: .—.. .. 104 219 206
13.1 .— 64........... 105 220 207
13.3 — .— 106 223 209









14.0 — 68 112 231 216
14.1 45 .— 113 232 217
142 — ...69. 114 233 218
14.3 46 .— 115 234 219









.47 71 .117-118 236 219
.48 72 119-120 238 220















.131-132 253 ... . 229
230
* Use also as subject or educational age.
** Median mental ages of the respective grade placements, used in establishing Intelligence Grade Placement.
Grade placement and age norms are based on a student population having a median I.Q. of 101.5 in grade 9, 103 in grade !0, !Q4 in
grade 11, 105 in grade 12, 110 for college freshmen, and 114.5 for college sophomores.
For variation in median achievement to be expected of groups with various median I.Q.'s, see page 18. /
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MENTAL AGE AND INTELLIGENCE GRADE PLACEMENT NORMS



























































































28 . ....— 19...
. ..29...._ 9 .—...
30 . ..— 20...
31 10 21...
...— 2212-0 32
12-1 33 11 .—...
12-3 34 .— 23...
12-4 35 12 .—...

















156 13-0 40 14.





















































































































































































































206 17-2 ...77 35 42 13 0
207 17-3 78 36 .— 13.1
208 17-4 79 — .— 13.2
211 17-7 80 37 43 13.5
212 17-8 81 38 — 13.6
214 17-10 82 — 44 13.8










































231 19-3 92 .— — 16.5
232 19-4 93 45 — 16.6




— — G60 .
...49 — G60
...50 50 G60








250 20-10 102 51 .--. G70.
253 21-1 103 52 51 G70
254 21-2 104 — — G70
256 -21-4. 105 53 .......— G70.
259 71-7 106. 54 52 G80.
261 21-9 107 — — G8Q-
262 21-10 108 55 .— G80..
265 —22-1 109 56 53 .G90-
266. 22-2 110 — .— G90..
268 22-4 Ill 57 .— G90-
271 22-7 112 58 54 G90-
273 .22-9 113 .— — G90..
274. 22-10 114 59 .— G90..
277 73-1 115 60 55 — G90.
280 23-4 116. 61 .-^. G95-
282 23-6 117 .— .— G95-
283 73-7 118 62 56 G95-
286 23-10 119 63 — G95-
287 73-11 120 .— .— G95-
288 24-0 121 64 57 .G95..
291 24-3 122. 65 .— G95-
294 24-6. 123 66. .— G95..
295 24-7 124 .— — G95-
297. 24-9. 125 67 — G95-
300 25-0 126: 68 58 G99..
306 25-6 127-128 69 .—...„ G99..
312. 76-0. 129 .70 59 G99..
318 76-6 130-131 71 .— G99...
324... . 27-0 132 72 60 G99
330 27-6—133-134 73 —...Z—G99~
336 28-0 135 74 61 G99...
342 28-6 136-137 75 — G39
348 79-0 138 76 62 G99
354. 29-6 139-140 77 — GW
360 30-0 141 78 63...... G<«
366. 30-6 142. .—. .—...... G99
372- 31-0. 143 79 64. G99
378 31-6 144. — — .69?:..









































































* Intelligence Grade Placements established from median mental ages of respective actual grade placements.
** Indicates college graduate percentile rank.
SFA MANUAL —20—


























o 3 3 2
R 3 85 8
° « 3 £












I S I £
s a a « y
S B S S S.
8 s £ g g
!3 JS S S gj
4; « i 6 a
t k $ a is
5 £ J S 1=
£ S
3 5
2 $ 8 2
iii^
Ul w O O
Ul 00
JS J8 2 g
^ 8 S 3
S J3 S 3 =
* 2 8 i S
■? ? ?
S 3
S S 3 C S
2 S C 3









? » SJ 6
is k ss +
? P ? ?



























3 » * ;
1. L. 1* o\






So K S s
i i ' O
S 5 S +
? p Vs i
5 s S +
M UJ UJ —■


































Test of Mental Maturity
Advanced
GRADES
9 to Adult 1950 S-Form
Devised by





Description of the Test
Reliability and Validity











PUBLISHED BY CALIFORNIA TEST BUREAU-5916 HOLLYWOOD BOULEVARD - LOS ANGELES 28, CALIFORNIA
BRANCH OFFICES: MADISON. WISC; NEW CUMBERLAND. PA. - COPYRIGHT 1950 BY CALIFORNIA TEST BUREAU - PRINTED IN U. S. A.
987654321
California Short-Form
Test of Mental Maturity
The Authors
ELIZABETH T. SULLIVAN, Ph.D. (Columbia)
Among the positions held by Dr. Sullivan was
that of Supervisor of the Department of
Psychology and Educational Research for the
Los Angeles City schools. Following this, she
became Senior Educational Psychologist for
the Los Angeles County Schools. She was a
Fellow of the American Psychological Asso
ciation and author of many articles in the field
of educational and clinical psychology. She
served at various times as lecturer in psychology
at University College, the University of South
ern California, the University of California at
Los Angeles, Extension Division, and Im
maculate Heart College, Los Angeles, Cali
fornia.
WILLIS W. CLARK, Ed.D. (So. California)
Executive Vice President and formerly Director
of Research and Technical Services, California
Test Bureau. Previously Director of Research
and Guidance for the Los Angeles County
Schools and Assistant Director of Research
and Guidance in the Los Angeles City Schools.
Since 1922, Dr. Clark has conducted many uni
versity courses in guidance and evaluation.
He is a Fellow of the American Psychological
Association. He is author of numerous research
studies appearing in professional literature and
co-author of the Ingiaham-Clark Diagnostic
Reading Tests, Lee-Clark Reading Readiness
and Reading Tests, Mental Health Analysis,
California Test of Personality, and the California
Reading Test, Arithmetic Test, and Language
Test.
ERNEST W. TIEGS, Ph.D. (Minnesota)
Editor-in-Chief, California Test Bureau. For
merly Dean of University College and Professor
of Education at the University of Southern
California. Dr. Tiegs served for fifteen years
as principal and superintendent in the public
schools of Wisconsin, Michigan, and Minnesota
before going to the University of Southern
California where he wrote textbooks and
offered courses in the fields of tests, measure
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California Language Test, the California Test
of Personality, and the Mental Health Analysis.
The Test
The California Short-Form Test of Mental
Maturity (1950 S-Form) is a part of a larger
parent test called the California Test of Mental
Maturity. It is available on five levels: pre-
primary, primary, elementary, intermediate, and
advanced.
The California Short-Form Test of Mental
Maturity has been developed in order to secure
as valid a measure of mental maturity as can be
secured by a one-period group test.
Selections from the parent test provide sub-
tests which measure both language and non-
language mental maturity and four of the major
factors involved in intelligence or mental capacity,
namely: spatial relations, logical reasoning,
numerical reasoning, and verbal concepts which
are useful in the thinking process.
Because of the wide range of abilities found
in most age or grade groups this test provides
for measurements several grades or years above
and below the particular group being tested.
Although this test is primarily diagnostic and
analytical, attention is called to the fact that it
yields not one mental age and I.Q. characteristic
of the familiar intelligence test, but three mental
ages (language, non-language, and total) and
three I.Q.'s (language, non-language, and total).
The Diagnostic Profile has been devised in
order to show graphically the status of each in
dividual in language, non-language, and total
mental ages and intelligence quotients. It also
provides spaces for recording the chronological
age and the actual grade placement status of
each individual in relation to mental age.
The Diagnostic Profile provides the teacher not
only with information relative to norms, but with
clues for guiding the activities of individuals who
are experiencing learning difficulties. Thus the
major purpose of this test is not to obtain mental
ages or I.Q.'s but to provide information on the
nature and organization of the abilities of a given
individual in order that that information may be
used to guide his learning activities.
An individual's answers may be written on the
test booklet itself, on a machine-scoring answer
sheet, or on a scoreze answer sheet.
SCOREZE, devised by Ethel M. Clark, is a unique
dual answer sheet, one-half of which can be ma
chine-scored; the other half is self-scoring and
diagnostic and is kept by the teacher or counselor.
It has been devised for exclusive use with Cali
fornia Test Bureau tests and inventories.
NOTE: This is the complete Manual for administering the California Short-Form Test of Mental Maturity,
Advanced (1950 S-Form).
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California Short-Form
Test of Mental Maturity
Description of the Test
Reliability and Validity
DESCRIPTION OF THE TEST
The California Short-Form Test of Mental Ma
turity, Advanced (1950 S-Form) will be found
useful when time, convenience, or local conditions
make it necessary to use a one-period mental test.
It will provide as reliable a measurement and
more diagnostic information than most group in
telligence tests in current use. However, users of
the Short-Form are encouraged to examine the
manuals and tests of the complete California Test
of Mental Maturity.
SPATIAL RELATIONSHIPS
The following two tests are designed to meas
ure the status of certain aspects of thinking which
involve orientation in space and the use of spatial
relations.
SENSING RIGHT AND LEFT — Test 1
Test 1 consists of 20 pictures of hands, feet,
gloves, etc. in various positions. These 20 items
are designed to reveal the individual's ability to
orient himself in these situations by discriminating
between right and left.
MANIPULATION OF AREAS — Test 2
This test consists of 15 items which measure the
individual's ability to use spatial imagery in
manipulating spatial patterns of many different
forms and in many different positions.
LOGICAL REASONING
The simpler elements of logical reasoning are
involved in most educational as well as other
activities. In general, no matter how simple the
situation, wherever a problem requiring a decision
or a choice of responses presents itself, the simpler
aspects of logical reasoning are present.
SIMILARITIES — Test 3
This test consists of a total of 15 picture situa
tions. The first three pictures are alike in some
way. The individual determines the nature of this
likeness and then finds another picture among the
other four which is similar to the first three.
INFERENCE — Test 4
This test consists of 15 situations in which the
individual is given a major and a minor premise
and is required to select the logical outcome or
answer from the two premises.
NUMERICAL REASONING
Many factor analysis studies have yielded a
more or less independent factor of intelligence
variously called number factor, number facility,
or numerical reasoning. This ability involves the
recognition and use of likenesses and differences,
and the making of inferences with special respect
to quantitative or number situations and problems.
NUMBER SERIES — Test 5
The first part of this test consists of 10 series of
numbers which increase or decrease according to
a principle which the individual must discover.
Each series contains one number which does not
belong. The individual must find and mark this
number. The second part consists of five number
series, with certain numbers missing which the
individual must supply.
NUMERICAL QUANTITY — Test 6
This test consists of 15 problems in quantita
tive reasoning. The individual is given a numeri
cal situation in each case together with a question
to which he must find the answer.
VERBAL CONCEPTS — Test 7
This test measures much more than mere con
nections between symbols and the realities for
which they stand. Ideas and meanings begin as
perceptions which enter consciousness through
the senses; if they are remembered, they may
function in many relationships, spatial or non-
spatial in nature, and they may be enriched and
refined through use in logical and numerical situ
ations. They finally emerge as concepts which are
useful in thinking.
This test consists of 100 words (the key word
and the word which must be selected in each
case). Each of these 100 words must be properly
identified in order to obtain the correct response.
The key words are identified by matching them
with the word of the same meaning selected from
four words which are listed in each case.
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RELIABILITY AND VALIDITY
RELIABILITY
The coefficients of reliability of the California
Short-Form Test of Mental Maturity, Advanced,
reported below, are based on 400 students in
grades 9 to 12, 250 college freshmen, and 250
adults. These reliability coefficients have been
computed by the split-halves method and cor
rected by the Spearman-Brown formula. These
coefficients and the standard errors of measure





Tests r Meas. r Meas. r Meas.
Total Mental Factors 94 7.4 .94 6.2 .95 7.3
Language Factors. 94 7.6 .92 7.6 .93 8.6
Non-Language Factors 87 10.7 .88 9.0 .89 10.6
Spatial Relationships 86 11.3 .87 9.5 .87 11.6
Logical Reasoning 86 11.2 .85 9.9 .87 11.5
Numerical Reasoning 89 10.1 .88 8.9 .89 10.4
Verbal Concepts .90 9.7 .92 7.4 .92 8.8
No. of Cases 400 250 250
S.D. (M.A. in Mo.) 30 26 32
The standard errors of measurement of the
I.Q.'s, determined from the same data, were as
follows:
Grades 9-12 Coll. Fresh. Adults
S.E. Meas. S.E. Meas. S.E. Meas.
Tests of I.Q.'s of I.Q.'s of I.Q.'s
Total Mental Factors 3.8 3.4 3.7
Language Factors 3.9 4.1 4.3
Non-Language Faetors 5.6 4.8 5.3
No. of Cases 400 250 250
S.D. of I.Q.'s 15.5 14.0 16.0
For those who are interested, additional re
liability data may be obtained by writing the
California Test Bureau.
VALIDITY
Since there are no purely objective criteria
for establishing the validity of intelligence or
mental maturity tests, the validity of such tests
must be estimated in other ways. The original
two-period California Test of Mental Maturity, of
which the California Short-Form is a one-period
edition, was designed to measure, by group
methods, most of the types of mental processes
which are sampled by the individual Binet. Like
the Long-Form, the California Short-Form con
sists of five series of tests of increasing difficulty.
A comprehensive analysis of the Stanford-Binet
was made by Dr. Elizabeth T. Sullivan and her
results were embodied in a record form entitled,
A Psychographic Record Blank.1
From this conceptual framework, individual
test items were prepared and subjected to sta
tistical analysis to determine difficulty and cor
relation with criteria such as the Binet mental
ages and the California Test of Mental Maturity
total scores. Intercorrelations among the separate
tests were computed and the test data were also







factor-analyzed by the Thurstone Centroid Method.
The total mental factors score has been found by
the authors and other investigators to correlate
as high or higher with the individual Stanford-
Binet than any other one-period mental ability
test.
The seven tests constituting the Short-Form
are described on the preceding page. The inter
correlations among the main test sections, based
on 600 cases in grades 9 to 12, are as follows:
INTERCORRELATIONS OF TEST SECTIONS
California Short-Form Test of Mental Maturity,
Advanced, Short-Form
(600 Cases —Grades 9 to 12)
L.R. N.R. V.C. T.M.F. Lang. N-L
.256 .324 .178 .534* .213 .724*
.487 .384 .648* .594* .547*




* Since some sub-tests are also included in certain other summary
scores against which they are correlated, these * coefficients are
spuriously high.
Traxler2, Strang3, Nolan4, and many others
have testified to the value of the separate
language and non-language sections of the Cali
fornia Test of Mental Maturity, both Long and
Short-Forms, for the purpose of educational
diagnosis and for obtaining clues for educational
guidance.
"Apparently," says Dr. Strang, "the language
part of the test measures one kind of mental
ability, and the non-language another type. . .
A verbal test of intelligence may give a mislead
ing estimate of the mental ability of an individual
who is seriously retarded in reading and language
ability."
Dr. Nolan demonstrated that the language and
non-language features made it possible to de
termine whether lack of reading ability or lack
of mental maturity was responsible for low I.Q.'s
and whether remedial reading or a simplified
curriculum was indicated.
The relative contribution of the sub-sections of
all levels of the California Short-Form Test of
Mental Maturity to the Total Mental Factors as
determined from factor analysis data, using the
Thurstone Centroid Method, are presented below.
These are the combined net common and specific









































"A Study of the California Test of Mental
Battery," Journal of Educational Research,
2 Traxler, Arthur E.,
Maturity, Advanced
January, 1939.
»Strang, Ruth, "Relationships Between Certain Aspects of Intelligence
and Certain Aspects of Reading," Educational and Psychological
Measurement, 111-4, Winter, 1943.
• Nolan, Esther Grace, "Reading Difficulty vs. Low Mentality," California




Test of Mental Maturity
Uses of Test Results
Diagnostic Profile
USES OF TEST RESULTS
Some of the ways in which intelligence or
mental maturity may be defined are: brightness,
mental power, ability to understand relationships,
ability to profit from experience. Early students
thought that it could be measured on a vertical
scale like pupil height.
However, it was soon discovered that individ
uals with identical mental ages or intelligence
quotients did not have the same abilities and did
not succeed equally well.
Thorndike and others pointed out that this con
cept was too simple and among the new dimen
sions or aspects of intelligence which they sug
gested were the speed with which an individual
works and the difficulty of the tasks which he can
perform. These and other contributions led to ex
tensive factor analysis studies which seem to in
dicate that intelligence consists of a number of
relatively independent factors.
In measuring evidences of intelligence, a score
is first obtained either from a whole test or from
some major part of a test. This score is then ex
pressed in terms of a mental age. Mental age
means mental ability equal to that possessed by
the average or typical individual of a given age
group. Thus if a large representative number of
pupils who were 12 years, 6 months old chronologi
cally made an average score of 130 on a particu
lar intelligence test, any other individual who
subsequently made a score of 130 on this intelli
gence test would be said to have a mental age
of 12 years, 6 months.
Another measure is also used in designating
intelligence; namely, the Intelligence Quotient
(I.Q.). The Intelligence Quotient is obtained by
dividing the Mental Age by the Actual or Chron
ological Age. It is therefore a ratio and shows
the rate at which a particular individual is devel
oping mental ability. Thus the individual who is
8 years old chronologically but has a mental age
of 10 years has an I.Q. of 125 and is developing
at a rate 25% faster than the average child.
This particular test is standardized so that the
average I.Q. of an unselected population at the
advanced level is 101.5 for grade 9, 103 for grade
10, 104 for grade 11, 105 for grade 12, 110 for
college freshmen, and 125 for college graduates.
This means that we merely assign these I.Q.'s to
the average of each of these groups. The in
telligence Quotient may also be used to find the
probable mental age of a person, when no new
test data are available, by multiplying it by the
chronological or actual age at any given time.























In general, the higher the score, mental age,
or intelligence quotient, the more complex, ab
stract, and difficult the task or problem which an
individual can handle. Mental ability is one of
the most significant factors in educational and in
occupational adjustment. Frequently, the level
of intelligence is the controlling factor in success.
Care must be observed in using the I.Q. before
age 16. Mental ages indicate the level of intelli
gence or ability at a given time. In business, in
dustry, and in school tasks, the mental age re
quirements are often known. It is thus possible to
assign tasks to individuals which are appropriate
to their mental ability.
However, two individuals having approximate
ly the same I.Q. may have very different mental
ages. A pupil in the second grade with an I.Q.
of 125 cannot do as difficult tasks as a pupil in the
sixth grade with an I.Q. of 125. The pupil in the
2nd grade may have a mental age of 10 years,
whereas the pupil in the 6th grade would probably
have a mental age of 15 years. Comparisons be
tween individuals who are both more than 16
years of age chronologically can usually be made
with I.Q.'s as well as M.A.'s.
Up until the age of 16 it is advisable to use
M.A. in predicting achievement. In other words,
what a given individual up to this age ought to
do can be told more accurately from his mental
age than his intelligence quotient.
However, measures of capacity or intelligence
should never be used alone, but should be con
sidered in relation to other (Continued on page 7.)
IThe above distributions and percentages apply only to those testa
such as the California Test of Mental Maturity and California Capacity
Questionnaire which have provided for a normal, rather than skewed,
distribution of mental ages and I.Q.'s. They would not apply in the
cases of several intelligence tests which have arbitrarily allotted certain
scores to higher mental ages without consideration of the normal
probability curve, or which do not have a standard deviation of 16
points for a normal distribution of I.Q.'s.
See also last two paragraphs on page 8.
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The Diagnostic Profile presents, graphically,
significant elements of an individual's ability. It
summarizes the major factors which are measured
by the test. It reduces the mystery which has
been associated with the use of mental ages and
intelligence quotients. The identification of an
individual's strengths and weaknesses is greatly
facilitated so that they are available to use as
the basis for guiding educational activities.
PREPARATION OF THE PROFILE
1. Record the Examinee's Score for each of
tests 1 to 7 in the light-colored boxes immediately
to the right of the Possible Score in each case.
2. Add the examinee's scores on tests 1 and 2,
and write this sum in the box below them.
3. Add the examinee's scores on tests 3 and
4, and write this sum in the box below them.
4. Add the scores on tests 5 and 6, and write
this sum in the box below them.
5. To obtain the Total Mental Factors score,
add the totals for Spatial Relationships, Logical
Reasoning, Numerical Reasoning, and the Verbal
Concepts scores. Record this sum in the box to
the right of Possible Score 145.
6. To obtain the Language Factors score, add
the scores on tests 4, 6, and 7, and write this
sum in the box to the right of Possible Score 80.
7. To obtain the Non-Language Factors score,
add the scores on tests 1, 2, 3, and 5, and write
this sum in the box to the right of Possible Score 65.
8. Chronological Age (C.A.) is the actual or
life age of the examinee in months. It is essential
that this age be correct for the purpose of cal
culating the I.Q.'s. (In all cases where the ex
aminee is 16 years of age or older, 192 months
is used as the divisor in obtaining I.Q.'s. How
ever, each examinee's correct age is recorded in
the box to the right of Chronological Age.) The
age should be determined from the examinee's
birth certificate, school records, or some other
source, if these are doubtful.
9. Average Grade Placement Equivalent
which appears in small type immediately below
Chronological Age is indicated by the numbers
on the lower side of the Chronological Age scale.
For example, if the examinee's chronological age
is 172 months as indicated above the heavy line,
a reference to the numbers below the line in
dicates that those who are 172 months old chrono
logically have an Average Grade Placement of
about 9.0.
If it is desired to mark actual grade placements
on the profile it can be done on this Average
Grade Placement Equivalent line, as illustrated
on the sample profile above, since otherwise
it is used only for inspection.
For more accurate information on chrono-
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logical age — grade placement relationships, see
the Grade Placement and Age Norms which ap
pear in all manuals of the California Achievement
Tests. First locate chronological age in one of
the columns headed Av. C.A. (mos.) (or Age
in Months) and then find the corresponding grade
placement in the first column.
Actual grade placement is determined by add
ing to the examinee's grade, the following frac
tions of a year:
Low High
Months Section Section
September or February .0 .5
October or March .1 .6
November or April .2 .7
December or May .3 .8
January or June .4 .9
Where schools have annual promotions only,
ignore the Low Section and High Section captions.
10. Mental Ages (M.A.'s) are found by using
the norms on page 20 of this manual in the fol
lowing manner: To find Mental Age for Total
Mental Factors, locate the examinee's score for
Total Mental Factors in one of the columns
headed. Total Mental Factors; the corresponding
Mental Age in months is found directly to the left
in the first column. Mental Ages for Language
Factors and Non-Language Factors are found
similarly by locating the examinee's scores in the
4th and 5th columns from the left and reading the
corresponding Mental Ages in months in the first
column.
11. Intelligence Quotients (I.Q.'s) are found
by dividing each of the three Mental Ages (M.A.
in months) by the examinee's Chronological Age
(C.A. in months). However, for all individuals
16 years of age or older, 192 months is used as a
divisor.1
12. The Diagnostic Profile presents, graph
ically, evidences of the maturity or development
of each examinee in four specific factors. It is
easily completed by locating examinee M.A.'s
and other data on the light and heavy-rule scales
to the right of the Scores, as illustrated on the
sample profile. For example, the examinee in
this case obtained a score of 27 in Spatial Re
lationships. This score is next located on the
heavy rule to the right. The Mental Age (in
months or years and months) to which this score
corresponds may then be read directly above or
below on the heavy rules. In the illustration
this Mental Age is approximately 210 months.
The Mental Age equivalents of each major division
and each sub-test may be obtained in the same
manner.
After the test scores, the M.A.'s, and the C.A.'s
have been entered in the appropriate boxes under
the heading. Summary of Data, and the I.Q.'s
have been computed, these I.Q.'s can be used
for making comparisons and predictions by lo
cating them in the table of I.Q. percentile norms
for various populations on page 19 of this manual.
The resulting percentile ranks can then be entered
in the appropriate boxes below the line.
Thus the examinee whose scores are charted
on the sample profile had a Total Mental Factors
I.Q. of 106, a Language Factors I.Q. of 101 and
a Non-Language Factors I.Q. of 116.
To compare this examinee with 11th graders
it is necessary to locate these I.Q.'s in the column
headed, 11th Grade I.Q.'s. This examinee has
percentile ranks of 50, 40, and 80, respectively,
when compared to 11th graders in Total,
Language, and Non-Language Factors. If it is
desired to compare this examinee with college
freshmen it is necessary to locate his three I.Q.'s
in the column headed, College Freshmen I.Q.'s.
Thus it is found that this examinee has percentile
ranks of 40, 20, and 60, respectively, in Total,
Language, and Non-Language Factors when com
pared with college freshmen.
Ordinarily an examiner might care to compare
this examinee with only one or two other groups.
However, in the illustration he has been com
pared with all of the groups on page 19, and
his corresponding percentile ranks have been
entered to the right of the profile.
Care must be observed in interpreting mental
age equivalents of factors and sub-tests. Pro
vision is made for obtaining them merely to re
veal the results of administering this test to thou
sands of examinees. Mental ages and I.Q.'s of
examinees should be computed only on the Total
Mental Factors, the Language Factors, and the
Non-Language Factors scores.
13. The Percentile Ranks just to the right of
the profile are obtained by using the tables for
each age group appearing on pages 17, 18, and
19 of this manual. Care must be observed in
selecting the correct age table.
USES OF TEST RESULTS (Continued from page 5)
factors. One should not attempt to predict in
dividual achievement from mental test data alone
any more than one would attempt to judge an
automobile on the basis of a single measure, such
as height, weight, length, or horse-power.
LANGUAGE AND NON-LANGUAGE DATA
Tests 1, 2, 3, and 5 are presented with a mini-
1 The work of calculating I.Q.'s has been done for the convenience of
test users in the Age and I.Q. Calculator, Los Angeles: California Test
Bureau. Price, $1.50.
mum use of language. Tests 4, 6, and 7 are pre
sented in language form.
The language test data are particularly useful
in indicating how well the individual understands
relationships expressed in words, such as instruc
tions, conference discussions, statements of logical
principles or courses of action, and the like.
The non-language test data indicate how well
the individual understands relationships among
things or objects when no language or a minimum
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amount of language is involved, such as physical
or mechanical relationships.
Individuals may possess these two kinds of
mental ability in very different degrees. It is not
unusual for a person to have a language I.Q. of
70 or 80 and to have a non-language I.Q. above
100. Similarly, the reverse is frequently the case.
In general, score differences between the
Language and Non-Language sections may be
used as follows:
1. To determine if learners need simplified
programs (because of lack of ability) or
remedial work (because of failure to real
ize their potentialities)
2. To predict success in certain industrial arts
fields
3. To provide longitudinal (historical) data
which may be of clinical significance in
cases of mental deterioration
4. Together with factor scores, to determine
the types of educational activities which
will be most effective in aiding those who
are experiencing learning difficulties.
MENTAL FACTORS DATA
The Mental Factor scores provide many clues
for helping the individual who is experiencing
learning difficulties. Although factor scores of 30
to 50 points cannot be as reliable as the total Men
tal Factor scores of 145 items, these factor scores
are often more useful in guidance than the total
score, mental age, or I.Q. obtained from the much
larger number of items. For example, two indi
viduals may obtain the same mental age and even
the same I.Q. and yet one of them may be very
successful in a given kind of work which requires
high numerical reasoning ability, whereas the
other one fails because he lacks this ability; but
he may be good in spatial relationships or logical
reasoning. If an individual is having difficulty and
his test shows that he has a very low score in one
or two factors, the teacher or counselor has an
immediate point of departure for investigating his
difficulty.
SPATIAL RELATIONSHIPS
Those who score high in these tests indicate
ability to deal with maps, charts, and graphs as
well as global concepts. They are oriented in
space relationships. They should be able to give
as well as to follow directions and they should do
well in planning layout design and construction.
A low in these tests may be due to poor per
ception or memory or both. However, if the un
satisfactory status is due to lack of opportunity
rather than ability, it may be improved through
providing adequate opportunities.
LOGICAL REASONING
Those who obtain high scores on 3 and low
scores on 4 may lack reading or memory ability.
Test 7 should be checked in this connection. When
inability to reason logically is due to a remediable
cause such as a very unfavorable environment
over a period of years, the individual can be aided
in improving his reasoning ability. However,
where the environment has been favorable and
he has had the commonly available opportunities,
a low score usually indicates an actual lack of
capacity.
Individuals with superior logical reasoning
ability should be expected to recognize the na
ture and implications of problems, to distinguish
between evidence and propaganda, to project and
test possible solutions, and to reach valid con
clusions.
NUMERICAL REASONING
Individuals who score high on this test should
do good thinking in arithmetic, the mathematical
phases of shop work, the numerical phases of
home economics having to do with recipes, prob
lems of everyday life involving expenses, income,
bookkeeping, making change and the like.
If individuals who make low scores have not
been denied the usual opportunities available to
most people, such low scores suggest a deficiency
in this factor of intelligence. They frequently lack
an appreciation of the significance or value of
money; they must frequently be assisted in relat
ing income to prices and expenses; much that is
quantitative in their environment escapes them;
and they lack definiteness and preciseness in
their relations with others.
On the other hand, they may think well in the
qualitative and emotional aspects of literature,
music, and art, and do well in creative work
which requires little or no numerical reasoning.
VERBAL CONCEPTS
Individuals who score high in this test possess
the capacity to understand and profit from their
experiences. They should do well in reading,
literature, and drama. They possess some of the
basic abilities involved in understanding others
and making others understand them; a low or
average score on this test is not proof of lack of
ability in the verbal factor; such a score may be
due to lack of a favorable environment or training
in the skills associated with this ability.
USE OF INTELLIGENCE TEST RESULTS IN
EMPLOYEE SELECTION, PLACEMENT,
AND ADJUSTMENTS
The California Test Bureau distributes gratis,
upon request, a publication with the above title.
It contains materials on employee selection, place
ment, and adjustments. It also provides a com
prehensive list of positions organized on six levels
in terms of the minimum mental capacity neces
sary for success on each level. This publication
will be valuable, not only to business and in
dustry, but also to high school teachers and
counselors in determining the probable level at
which various students will best function after
they leave school.
It is published as a supplement to the various
editions of the California Test of Mental Maturity.
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PART
California Short-Form
Test of Mental Maturity
Directions for
Administration
GENERAL INSTRUCTIONS TO THE EXAMINER
This test is primarily analytical and diagnostic
but it also yields standardized test data including
the customary M. A.'s and I. Q.'s.
TIME LIMITS
This is a power rather than a speed test.* How
ever, the time limits should be observed. They
are ample for examinees to reach the practical
limits of their abilities, and the test should be com
pleted in one ordinary period. In many instances
classes of advanced or bright examinees will
complete a test section in less than the specified
time. In such instances the examiner should pro
ceed without waiting for the specified time to
elapse. Time should not, of course, be counted
on any sub-test until examinees actually begin to
work.
It should be remembered that the time limits
suggested for this test include only actual testing
time. In addition to this, the examiner must al
low sufficient time for giving directions, making
explanations when necessary, and for passing out
and collecting the test materials.
CAUTION AGAINST COACHING
It is important that examinees understand
clearly the manner in which they are expected
to indicate their responses. However, the exam
iner should remember that he is giving a test, and
not directing a learning activity; therefore, the
correct response should in no way be indicated
for any item except in the practice exercises.
The California Short-Form Test of Mental
Maturity is so designed that the same test booklet
is used regardless of whether answers are to be
marked on the test booklet, on machine-scoring
answer sheets, or on the scoreze answer sheet.
However, the directions differ somewhat in the
methods of administration. If answers are to be
marked on test booklets, use the directions which
follow immediately after this paragraph. If an
swers are to be marked on machine-scoring an
swer sheets, or on the scoreze answer sheet, the
appropriate directions begin on page 11.










1 test booklet — California Short-Form Test
of Mental Maturity
1 ordinary lead pencil with eraser attached
1 eraser (if not attached to pencil)
1 sheet of scratch paper
In addition, for the examiner:
extra pencils
extra erasers
extra copy of test booklet —
for demonstration purposes, if necessary
stop watch, or watch or wall clock with second
hand.
After checking to see that all examinees have
pencils, erasers, and scratch paper, distribute the
test booklets, face-up.
* Burn, Harold, Principles of Employment Psychology, Harper, 1942,
p. 138.
From this point on, certain parts of these direc
tions are printed in this different type face. These
parts are to be read to the examinees.
SAY: You will notice that at the bottom of the
front cover-page of the test booklet which
you have just been given, it says: Instructions
to Examinees. Read these instructions silently
while I read them aloud. The instructions are:
This is a mental maturity test. In taking it
you will show how well you understand re
lationships and what you do when you face
new problems. No one is expected to do the
whole test correctly, but you should answer
as many items as you can. Work as fast as
you can without making mistakes. Do not
write or mark on this test booklet unless told
to do so by the examiner. Now turn the test
booklet over. Notice in the light space in the
upper right-hand corner that there are lines
for your name, grade, age, and so on. Write
this information on these three lines.
Note the space set off by parentheses in the
middle of the third line for identifying data. This
space is provided for teachers or examiners who
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wish examinees to indicate their section, class,
home room, organization, etc., in order to facili
tate the handling of data and test booklets after
tests have been scored.
Give examinees time to record these data.
Check to see that information is properly entered.
SAY: When you have finished, turn your test booklet
back to the front page and wait for further
instructions.
When all examinees have finished,
SAY: Now open the test booklet to Test 1 and fold
it back so that only the test shows.
Demonstrate and be sure that all examinees
understand.
TEST1
Suggested time limit, 3 minutes
SAY: Since you are to mark your answers on this
test booklet, pay no attention to the state
ment on the cover about not writing on it.
Now look at the directions above Test 1 and
read them silently while I read them aloud.
These directions are: Mark as you are told
the letter, R, for each picture that shows a
right; mark the letter, L, for each picture
that shows a left.
Look at the pictures of hands, feet, gloves,
etc. Under each picture is a letter, R, meaning
right, and a letter, L, meaning left. Now look
at Samples A and B in the upper left-hand
corner. They have not been marked. Now look
at the next pair of shoes to the right. Under
the words, Correct Test Booklet Marks, notice
that each has been marked with a circle. Are
they correctly marked? Yes, they are. A is a
right shoe and B is a left. Now go back and
mark samples A and B correctly by putting a
circle around each right answer.
The examiner should check to be sure that
examinees are marking the samples correctly. If
examinees ask about the Correct Answer Sheet
Marks at the extreme right of the page, tell them
to ignore them.
SAY: Now do as many as you can from 1 to 20.
Ready, begin.
After 3 minutes,
SAY: Stop. Now turn the booklet over to Test 2.
TEST 2
Suggested time limit, 8 minutes
SAY: The directions for Test 2 are: In each row
find the drawing that is a different view of
the first drawing. Mark its number as you are
told.
Now look at the first drawing in row C. Look
at all the other drawings in row C. The first
drawing is among the other drawings in row
C but it is in a different position or it is
turned over. It is number 2, so a 2 should be
written on the answer line to the right. Do
it now. This is the way you will mark your
answers. Now do as many as you can from 21
to 35. Ready, begin.
After 8 minutes,
SAY: Stop. Now turn the page and fold it back to
Test 3.
TEST 3
Suggested time limit, 5 minutes
SAY: The directions for Test 3 are: The first three
pictures in each row are alike in some way.
Decide how they are alike, and then find the
one picture among the four to the right of the
dotted line that is most like them and mark its
number.
Look at the pictures in row D. In what way
are the first three pictures alike? Yes, they
are all pictures of brushes. Now look along
row D to the right and find a picture of some
thing like them. Number 3 is the right pic
ture because it belongs with the other three
things in the row. Therefore, a 3 should be
written on the line to the right. Do it now.
That is the way you will mark your answers.
Now do as many as you can from 36 to 50.
Ready, begin.
After 5 minutes,
SAY: Stop. Now turn the booklet over to Test 4.
TEST 4
Suggested time limit, 8 minutes
SAY: The directions for Test 4 are: Read each
group of statements below and the conclusions
which follow. Then mark as you are told the
number of each answer you have decided is
correct. When you finish page 5, turn it,
fold it back, and continue on page 6. Now
look at Sample E. All four-footed creatures
are animals. All horses are four-footed.
Therefore, * Creatures other than horses can
walk 2 All horses can walk 3 All horses are
animals. The correct answer is No. 3: All
horses are animals.
Therefore, a 3 should be written on the line
to the right. Do it now. Do all the others from
51 to 65 in the same way. Ready, begin.
After 8 minutes,
SAY: Stop. Now turn the booklet over to Test 5.
TEST 5
Suggested time limit, 8 minutes
SAY: The directions for Test 5 are: In each row
of numbers below, there is one that does not
belong. Find the number that should be
omitted from each row among the answer
numbers on the right, and mark its letter as
you are told. When you have finished as many
as you can from 66 to 75, read the Directions
in the middle of the page and proceed with
rows 76 to 80.
Now look at Sample F which contains the
numbers 2, 4, 6, 8, 9, 10, 12, and 14. You
will notice that if one number were taken out,
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each number would be 2 larger than the one
before it Which number is it? Yes, 9. The
numbers should be 2, 4, 6, 8, 10, 12, and 14.
Notice that the number that does not belong,
9, appears among the answers to the right
and that it has a small b in front of it. There
fore, a b should be written on the answer line
to the right. Do it now. Now do the others
from 66 to 80 in the same way. Ready, begin.
After 8 minutes,
SAY: Stop. Now turn the page and fold it back
to Test 6.
TEST 6
Suggested time limit, 10 minutes
SAY: The directions for Test 6 are: Work these
problems on a sheet of scratch paper. Mark
as you are told the letter of each correct
answer. When you have finished page 8, turn
your test booklet over, and continue on page 9.
Look at Sample G and read the problem:
If a man earned $25.00 and spent $10.00, how
much money would he have left? The correct
answer is $15.00 so the letter b should be writ
ten on the line to the right. Do it now. Now
do 81 through 95 in the same way. Ready,
begin.
After 10 minutes,
SAY: Stop. Now turn the page and fold it back
to Test 7.
TEST 7
Suggested time limit, 10 minutes
SAY: The directions for Test 7 are: Mark as you
are told the number of the word that means
the same or about the same as the first word.
Look at Sample H. The first word is blossom.
The word that means about the same is flower.
Flower has a small 3 in front of it, so the num
ber 3 should be written on the line to the right.
Do it now. Now do the others from 96 to 145
in the same way. Ready, begin.
After 10 minutes,
SAY: Stop. Put your pencil down.
First collect all scratch paper, so that examinees
will not carry away test items or other information
which may tend to invalidate the test for further
use with these examinees. The examiner should
check by counting if necessary, to see that all
scratch paper distributed has been returned.
Collect the test booklets and any pencils that
have been distributed.
•^••.•-.^-•-■Ak.e wnr. m TS.L iik.iif«*-n »tiali when answers are marked on machine-scoring answer
DIRECTIONS FOR ADMINISTRATION sheets or on the CT.B. SCOREZE answer sheet
Suggested time allotment:
California Short-Form






1 test booklet — California Short-Form Test
of Mental Maturity (1950 S-Form)
1 machine-scoring answer sheet No. 1992, or
c. t. b. scoreze answer sheet No. 120
(identifiable in the lower right-hand corner
of page 1).
1 electrographic pencil with attached eraser
(an ordinary pencil with attached eraser is
adequate if answer sheets are not to be
scored with an I.6.M. test-scoring machine).
1 sheet of scratch paper
In addition, for the examiner:
extra pencils
extra erasers
extra copy of test booklet and answer sheet
—for demonstration purposes, if necessary
stop watch, or watch or wall clock with sec
ond hand.
First check to see that all examinees have pen
cils, erasers, and scratch paper.
From this point on, certain parts of these- direc
tions are printed in this different type face. These
parts are to be read to examinees.
SAY: I am about to give you some answer sheets.
Do not crease or fold them in any way. To do
so might lower your mark if they are scored
with an electrical test-scoring machine.
Next distribute the appropriate answer sheets,
either (1) machine-scoring answer sheet No. 1992;
or (2) the c. t. b. scoreze answer sheet (No. 120).
SAY: Look at the part of your answer sheet that
has name, date, age, etc., printed on it. Write
in the information that is called for.
Note the space set off by parentheses in the
middle of the second line for identifying data.
This space is provided for teachers or examiners
who wish examinees to indicate their section,
class, home room, organization, etc., in order to
facilitate the handling of data and test booklets
after tests have been scored.
The examiner should check to see that exam
inees have completed the identifying data prop
erly.
Emphasize the next direction to examinees.
Illustrate the routine for changing a mark on the
blackboard.
SAY: The general directions for recording your an
swers on this answer sheet are: Mark on this
answer sheet under the number or letter of
the answer you have decided is correct. Make
each mark as long as the pair of dotted lines
and move the pencil up and down firmly to
make a heavy black line. If you make a mis
take or wish to change an answer, do it this
way: FIRST MAKE AN X ACROSS THE
WRONG ANSWER. THEN MAKE A HEAVY
BLACK MARK FOR THE ANSWER THAT
YOU THINK IS CORRECT. AFTER YOU HAVE
MARKED THE NEW ANSWER, ERASE THE
OLD ANSWER AND THE X COMPLETELY.
ANY QUESTIONS?
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SAY: I am now going to give each of you a copy
of the test booklet. Do not write or mark on
it in any way.
Distribute the California Short-Form Test of
Mental Maturity, Advanced, face-up.
SAY: You will notice that at the bottom of the
front cover of the test booklet which you have
just been given, it says: Instructions to Exam
inees. Read these instructions silently while I
read them aloud. The instructions are: This is
a mental maturity test. In taking it you will
show how well you understand relationships
and what you do when you face new problems.
No one is expected to do the whole test cor
rectly but you should answer as many items
as you can. Work as fast as you can without
making mistakes. Do not write or mark on
this test booklet unless told to do so by the
examiner. I am telling you now not to write or
mark on this test booklet. You mark all your
answers on the answer sheet.
Now open the test booklet to Test 1 and
fold it back so that only the test shows.
Demonstrate. Be sure that examinees have Test
1 and that test booklets and answer sheets are
conveniently arranged.
TEST 1
Suggested time limit, 4 minutes
SAY: Read the directions for Test 1 silently while
I read them aloud. The directions are: Mark
as you are told the letter, R, for each picture
that shows a right; mark the letter, L, for
each picture that shows a left.
Look at the pictures of hands, feet, gloves,
etc. Under each picture is the letter, R, mean
ing right and the letter, L, meaning left. Now
look at Samples A and B in the upper left-
hand corner. They have not been marked.
On the extreme right under the words. Correct
Answer Sheet Marks, notice that a mark has
been made under R for Sample A and that
a mark has been made under L for Sample B.
Are these samples correctly marked? Yes,
they are. A is a right shoe and B is a left.
If examinees ask about the Correct Test Book
let Marks to the left of the Correct Answer Sheet
Marks just described, tell them to ignore them.
SAY: Now find answer rows A and B on your
answer sheet and mark them in the same way.
Are there any questions about how to mark
your answers?
After questions have been answered,
SAY: Now find answer row 1 on your answer sheet.
Do as many as you can from 1 to 20. Ready,
begin.
After 4 minutes,
SAY: Stop. Now turn the booklet over to Test 2.
TEST 2
Suggested time limit, 8 minutes
SAY: The directions for Test 2 are: In each row
find the drawing that is a different view of the
first drawing. Mark its number as you are told.
Now look at the first drawing in row C.
Look at all the other drawings in row C. The
first drawing is among the other drawings in
row C but it is in a different position or it is
turned over. It is number 2. Now find an
swer row C on your answer sheet. Since the
correct answer for Sample C is 2, make a black
mark under the 2 in answer row C. Now do
as many as you can from 21 to 35 in the same
way. Ready, begin.
After 8 minutes,
SAY: Stop. Now turn the page and fold it back to
Test 3.
TEST 3
Suggested time limit, 5 minutes
SAY: The directions for Test 3 are: The first three
pictures in each row are alike in some way.
Decide how they are alike, and then find the
one picture among the four to the right of the
dotted line that is most like them and mark
its number. Look at the pictures in row D.
In what way are the first three pictures alike?
Yes, they are all pictures of brushes. Now
look along row D to the right and find a
picture of something like them. Number 3
is the right picture because it belongs with
the other three things in the row. Now find
answer row D on your answer sheet. Since
the correct answer for Sample D is number 3,
make a black mark under the 3 in answer
row D. Now do as many as you can from
36 to 50 in the same way. Ready, begin.
After 5 minutes,
SAY: Stop. Now turn the booklet over to Test 4.
TEST 4
Suggested time limit, 8 minutes
SAY: The directions for Test 4 are: Read each group
of statements below and the conclusions which
follow. Then mark as you are told the num
ber of each answer you have decided is correct.
When you finish page 5, turn it, fold it back,
and continue on page 6. Now look at Sample
E. All four-footed creatures are animals. All
horses are four-footed. Therefore, 1 Creatures
other than horses can walk 2 All horses can
walk 3 All horses are animals. The correct
answer is: All horses are animals. Notice
that the answer. All horses are animals, has a
small 3 in front of it.
Now find answer row E on your answer
sheet. Since number 3 is the correct answer
for Sample E, make a black mark below the 3
in answer row E. Now do as many as you can
from 51 to 65 in the same way. Ready, begin.
After 8 minutes,
SAY: Stop. Now turn the booklet over to Test 5.
TEST 5
Suggested time limit, 8 minutes
SAY: The directions for Test 5 are: In each row
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of numbers below, there is one that does not
belong. Find the number that should be
omitted from each row among the answer
numbers on the right, and mark its letter as
you are told. When you have finished as
many as you can from 66 to 75, read the
Directions in the middle of the page and pro
ceed with rows 76 to 80.
Now look at Sample F which contains the
numbers 2, 4, 6, 8, 9, 10, 12, and 14. You
will notice that if one number were taken out,
each number would be two larger than the
one before it. Which number is it? Yes, 9.
The numbers should be 2, 4, 6, 8, 10, 12, and
14. Notice that the number that does not
belong, 9, appears among the answers to the
right and that it has a small b in front of it.
Now find answer row F on your answer sheet.
Since the correct answer for Sample F is b,
make a black mark under the b in answer
row F. Now do as many as you can from 66
to 80 in the same way. Ready, begin.
After 8 minutes,
SAY: Stop. Now turn the page and fold it back
to Test 6.
TEST 6
Suggested time limit, 10 minutes
SAY: The directions for Test 6 are: Work these
problems on a sheet of scratch paper. Mark
as you are told the letter of each correct
answer. When you have finished page 8, turn
your booklet over and continue on page 9.
Look at Sample G and read the problem: If
a man earned $25.00 and spent $10.00 how
much money would he have left? The correct
answer is $15.00. Notice that this correct
answer, $15.00, has a small b in front of it.
Now find answer row G on your answer
sheet. Since the letter, b, appears in front
of the correct answer, $15.00, make a black
mark under the b in answer row G. Now do
as many as you can from 81 to 95 in the same
way. Ready, begin.
After 10 minutes,
SAY: Stop. Now turn the page and fold it back
to Test 7.
TEST 7
Suggested time limit, 10 minutes
SAY: The directions for Test 7 are: Mark as you
are told the number of the word that means
the same or about the same as the first word.
Look at Sample H. The first word is
blossom. The word that means about the
same is flower. Flower has a small 3 in
front of it.
Now find answer row H on your answer sheet.
Since the correct answer, flower, has a small
3 in front of it, make a black mark under
the 3 in answer row H. Now do as many as
you can from 96 to 145 in the same way.
Ready, begin.
After 10 minutes,
SAY: Stop. Put your pencil down.
First collect all scratch paper, so that examinees
will not carry away test items or other information
which may tend to invalidate the test for further
use with these examinees. The examiner should
check by counting if necessary, to see that all
scratch paper distributed has been returned.
SAY: Now look at the test booklet. Did you make
any accidental dots or marks in it? If so, erase
them.
After sufficient time has elapsed,
SAY: Now hand in your test booklet.
Count the test booklets to be sure you have
the right number.
SAY: Now inspect your answer sheet. Are all your
marks heavy black lines? If not, go over the
light ones and blacken them well. Have you
made any accidental dots or marks? If so,
erase them. Are any of your erasures untidy?
If you changed any answers, did you erase the
wrong ones and the X's completely? Make
your answer sheet clean and neat.
After sufficient time has elapsed,
SAY: Now hand in your answer sheet.
Count the answer sheets to be sure that you
have the right number.
If you have given out electrographic pencils,
collect and count them next.
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HAND SCORING THE TEST BOOKLETS
The examiner may use the key or mark an
unused test booklet with the correct answers as an
aid in scoring. It is advisable for the examiner to
take the test without reference to the key since this
procedure will acquaint him with the diagnostic
values of the test. Instructions for scoring are:
1. Each item is considered right or wrong. No
partial credits are given for partial answers.
2. Mark each correct item with a C.
3. The score for each section is the number
right.
4. Credit any clear method of indicating the
correct answer. Consider the intention of
the examinee, if it can be determined. If in
doubt, consider the answer wrong.
5. If two or more answers are given, count the
item wrong, unless the examinee has at
tempted to erase or cross out the incorrect
answer.
HAND SCORING THE ANSWER SHEETS
First examine each answer sheet. If two or
more answers are given for any item, erase them
and count that item wrong.
The score for each section of a test is obtained
by counting the examinee response marks ex
posed by the round openings in the appropriate
hand-scoring stencil superimposed upon the an
swer sheet. (When ordering, be sure to state
whether you want hand-scoring or machine-scor
ing stencils.)
Record section scores on the special answer
sheet in the spaces provided. The Diagnostic Pro
file is completed as directed on page 6.
MACHINE SCORING THE ANSWER SHEETS
First examine each answer sheet. If two or
more answers are given for any item, erase them.
Such an item is considered to be wrong.
Directions for setting the machine are printed
on the machine-scoring stencil. However, note
that most scores need not be written and mental
ages need not be looked up in the manual.
The raw scores for Language Factors, Non-
Language Factors and Total Mental Factors need
only be circled and their corresponding mental
ages are given below them in the fourth line.
Thus a Language Factors score of 36 yields a Men
tal Age of 207 months. A Non-Language Factor
score of 40 yields a Mental Age of 199 months.
Each entry in the fifth line presents the in
telligence grade placement equivalent of the four
entries directly above it.
This device greatly reduces the scoring time
required for ordinary machine-scoring answer
sheets.
SCORING THE C. T. B. SCOREZE ANSWER SHEET
The first page may be hand or machine scored
like any machine-scoring answer sheet.
The third, or teacher's page, is self-scoring.
RECORDING THE SCORES FROM THE C. T. B.
SCOREZE ANSWER SHEET
1. First insert a letter opener or other pointed
object at the word, open, on the margin of
the answer sheet, and unseal the sides in
the direction indicated by the arrows. (Do
not tear the two sheets apart at the perfora
tion at this time.) Remove the carbon sheet.
2. On page 3 count the number of marks
which fall within the light circles for each
section of the test and enter each score in
the place provided at the left by the ex
aminee's name. Be sure to count as wrong,
any item for which an X or a smudge ap
pears in a light circle (which shows that
the examinee did not intend it to be his
choice for the answer).
3. If a profile is desired on the back of the
machine-scoring answer sheet (for possible
use in principals' or administrators' offices),
as well as on page 4, replace the carbon so
that it will register on page 2 and fold page
3 back over it. (If only one profile is de
sired, dispose of the carbon, tear the
machine-scoring part of the answer sheet
from the other half, and proceed with step
4.)
4. Turn to the Diagnostic Profile on page 4.
5. Bend the right-hand margin of the sheet
over to the left so that the entries just made
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(as instructed in item 2 above) are visible
and align them with the respective entry
blanks on the profile.
6. Gopy these numbers in the appropriate
places on the Diagnostic Profile.
7. Complete the profile.
8. Tear the machine-scoring part of the answer
sheet from the other half. (If only one pro
file is being made, this step has already
been completed.)
NORMS
The original standardization of each form of
the California Short-Form Test of Mental Maturity
was based on 25,000 cases for which control data
from other standardized tests were available.
Since that time these norms have been checked
against over 100,000 additional cases for many of
which control data were available. Only a few
minor adjustments had to be made as a result of
these checks.
In their final form the norms for the California
Short-Form Test of Mental Maturity, Advanced,
have been based on a controlled (stratified)
sampling of over 125,000 cases which constituted
a normal distribution of mental ability, typical
age-grade relationships, and other characteristics
as follows:
1. The median I.Q. for grade 9 was 101.5; for
grade 10, 103; for grade 11, 104; for grade
12, 105; for college freshmen, 110; and for
college graduates, 125. The standard
deviation of I.Q.'s for grades 9, 10, and 11
was 15.5; for grade 12, 15; for college fresh
men, 14.0; and for college graduates, 12.0.
2. Seventy per cent of the students were mak
ing normal progress through the grades;
about 20 per cent were retarded one-half
year or more; and 10 per cent were ac
celerated one-half year or more.
3. About 85 per cent of the population was
Caucasian and the remainder was Mexi
can, Negro and other minority groups.
MENTAL AGE AND INTELLIGENCE
GRADE PLACEMENT NORMS
These norms represent the average (median
test scores) of the standardization population
described above. In using the mental age
norms, the examiner simply locates the particular
score which the student obtained in Total Mental
Factors, Language Factors, or Non-Language Fac
tors in the columns on page 20 of this manual
and then notes the corresponding numbers in the
Mental Age columns. Age and/or grade norms
make possible the interpretation of the individual's
score by relating it to the average (median)
mental ability of a large group.
PERCENTILE NORMS
Percentile norms provide a means for making
comparisons between individuals in the same
age groups. If an individual obtains a percen
tile rank of 25 it indicates that he surpasses 25%
and is surpassed by 75% of the individuals of that
group.
In using the tables of percentile norms for
scores of various mental factors, the examiner first
locates the table for the individual's correct
chronological age. Thus an individual with a
chronological age between 144 and 155 months.
who obtained a score of 22 or 23 on Spatial Re
lationships has obtained a percentile rank of 90;
an individual of the same age who has made a
score of between 49 and 54 on Total Mental
Factors has a percentile rank of 80.
For convenience in interpretation, all scores
are assigned the percentile ranks of the mid
point of the range of percentile ranks in which
they are located. For example, a percentile rank
of 70 is assigned to all scores which are located
between percentile points 65.0 to 74.9.
PERCENTILE RANKS OF I.Q.'s FOR
VARIOUS POPULATIONS
In addition to the percentile norms for the
chonological age groups normally found at the
high school level, percentile ranks of I.Q.'s for
various populations are also presented on the
right-hand side of page 19. Once a student's
Total Mental Factors I.Q., Language Factors I.Q.,
and Non-Language Factors I.Q. are known, such
a student may be compared with any of the
populations in the table, beginning with Normal
Population and extending to College Graduates,
by locating his I.Q.'s in the appropriate group and
then reading his percentile rank from the per
centile scale on the left-hand side of the page.
Thus a student with a Total Mental Factors,
Language Factors, or Non-Language Factors I.Q.
of 104 would be at the 30th percentile when com
pared with college freshmen, but he would be at
the 5th percentile when compared with college
graduates.
DIFFERENCES IN ACHIEVEMENT TO BE
EXPECTED OF GROUPS WITH VARYING
MEDIAN INTELLIGENCE QUOTIENTS
The average achievement of various schools
and classroom groups in fundamental learning
skills as measured by the California Achievement
Test Series should be evaluated in relation to
average intelligence quotients of the groups. For
this reason a table on achievement test data in
relation to I.Q. medians, based on over 100 school
surveys, is presented.
The tabulation on page 16 shows what varia
tion in median achievement may be expected
above and below the test norms for class or grade
groups possessing various median intelligence
quotients.
Median achievement variations from the norms
are shown in fractions of a year above (+) and
below (—) the test norms for pupils of average
ability.
Thus an 11th grade class with a median I.Q.
of 106 should be expected to obtain a median
score in reading about one-half year above norm;
a 13th grade class with a median I.Q. of 107 may
be expected to fall about one-third of a year
below norm in mathematics.
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9 to Adult 1950 S-Form
California Short-Form
Test of Mental Maturity
Devised by
ELIZABETH T. SULLIVAN, WILLIS W. CLARK, AND ERNEST W. TIEGS
INSTRUCTIONS TO EXAMINEES:
This is a test of mental maturity. In taking it you will show how well you understand
relationships and what you do when you face new problems. No one is expected to
do the whole test correctly, but you should answer as many items as you con. Work
as fast as you can without making mistakes.
DO NOT WRITE OR MARK ON THIS TEST BOOKLET UNLESS TOLD TO DO SO BY THE EXAMINER.
PUBLISHED BY CALIFORNIA TEST BUREAU-5916 HOLLYWOOD BOULEVARD - LOS ANGELES 28, CALIFORNIA
BRANCH OFFICES: MADISON, WISC; NEW CUMBERLAND, PA. - COPYRIGHT 1950 BT CAUFORNIA TEST BUREAU - PRINTED IN U. S. A.
DIRECTIONS: Mark as you are told the letter, R, for each picture that shows a right,
mark the letter, L, for each picture that shows a left
Samples A and B
R L R L
Correct Test Booklet Marks Correct Answer Sheet Marks
R L R L
R L R L R L R L R L
11
R L R L R L R L
IS
R L








DIRECTIONS: In each row find the drawing that is a different view of the first drawing.
Mark its number as you are told.
TEST 2
28
1 2 3 4 C 12 3 4 28
29
12 3 4 21 12 3 4 29
30
O23 6
12 3 4 22 12 3 4 30
31
12 3 4 23
w 1
12 3 4 31
32
3"
12 3 4 24 12 3 4 32
12 3 4 25
A
i
12 3 4 33
34










DIRECTIONS: The first three pictures in each row are alike in some way. Decide how
they are alike, and then find the one picture among the four to the right
of the dotted line that is most like them and mark its number.
.36 1" 2 3 4 44
1 2 .37 1 2 4 45
46^ -_■
(V
1 2 .38 12 3 4
39
.39
1 2 4 40 1 2 .48
41
1 2 4 41 1 2 -49
50











DIRECTIONS: Read each group of statements below and the conclusions which follow.
Then mark as you are told the number.of each answer you have decided
is correct.
TEST 4
All four-footed creatures are animals.
All horses are four-footed.
Therefore
1 Creatures other than horses can
walk
2 All horses can walk
3 All horses are animals 1
51. Elm Street is parallel to Oak Street.
Oak Street is parallel to Palm Avenue.
Therefore
1 Elm Street crosses Palm Avenue
2 Palm Avenue is longer than Elm
Street
3 Elm Street is parallel to Palm 51
Avenue
George Washington was a skill
ful general.
George Washington was Presi
dent of the United States.
Therefore
1 Skillful generals make good
presidents
2 A President of the United
States was a skillful general
3 Good presidents make skillful
generals
If he steers toward the land he
will be wrecked, and if he steers
toward the open sea he will be
wrecked.
But, he must steer either toward
the land or toward the open sea.
Therefore
1 He should head for the open sea
2 The coast is dangerous for ships
3 He will be wrecked
.52
_53
54. If the wind changes it will either
grow warmer or it will storm.
The wind does not change.
Therefore
1 It will probably grow warmer
2 The conclusion is uncertain
3 It will not grow warmer nor
will it storm -
Page 5
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55. X is younger than Y.
Y is younger than Z.
Therefore
1 Y is younger than X
2 X is younger than Z
3 Y has lived longer than Z
56. All circles are round figures.
A certain figure is not round.
Therefore
1 It is oval
2 It is either a square or a triangle
3 It is not a circle
57. A is situated to the east of B.
B is situated to the east of C.
Therefore
1 C is situated close to A
2 A is situated to the east of C






58. If he is to complete his high
school course, he must avoid
wasting his energy and his
money.
But, he will not avoid wasting
his energy, nor will he avoid
wasting his money.
Therefore
1 He will not complete his high
school course
2 He will be sorry some day
3 He should be criticized for not
doing better
61.
59. If the students are in error, your
refusal to listen to their side is
unreasonable.
If they are not in error, your re
fusal is unjust.
But, the students are in error or
they are not.
Therefore
1 Your refusal is justifiable
2 Your refusal is either unreason
able or it is unjust
3 Your refusal may be recon
sidered later
60. Three boys are up on a ladder.
Tom is farther up the ladder than
Paul.
Jim is farther up than Tom.
Which boy is in the middle po
sition on the ladder?
2 Paul
3 Jim
A is either B or C or D.
A is not B.
Therefore
lAisC
2 A is either C or D









If he were loyal he would not
speak unkindly of his family in
earnest.
If he were wise he would not
speak unkindly of them in jest.
He speaks unkindly either in
earnest or in jest.
Therefore
1 He is either not loyal or not
wise
2 He is unkind
3 The conclusion is uncertain
If A is B, E is F; if C is D, G
isH.
Either A is B or C is D.
Therefore
1 Either A is F or C is H
2 Either E is F or G is H
3 The conclusion is uncertain
A is between B and C.
B is between C and D.
Therefore
1 A is not between C and D
2 A is between B and D
3 A is nearer to B than to D
Five cities (P, Q, R, S, and T)
are in the same state.
S is between P and Q. T is be
tween P and S.
R is the same distance from P
and T, and S is the same distance
from P and Q.
Therefore
1 Q is nearer to T than to S
2 R is nearer to Q than to P












DIRECTIONS: In each row of numbers below, there is one that does not belong. Find
the number that should be omitted from each row among the answer
numbers on the right, and mark its letter as you are told. When you have
finished as many as you can from 66 to 75, read the Directions in the mid
dle of the page and proceed with rows 76 to 80.
TEST 5
F. 2 4 6 8 9 10 12 14
(66). 18 15 13 12 9 6 3
(67). y2 0 1 2 4 8 16
(68). 4 5 7 10 11 13 14 16 17 19
(69). 56 49 43 38 35 34 31 29
(70). 7 9 10 13 16 19
(71). 27 25 22 17 12 7
(72). 3 5 6 11 12 14 15 19 20 21
(73). 37 34 31 29 27 24 22 21 19
(74). 1 2 4 7 11 15 16 22
(75). 18 21 19 22 20 22 23 21 24
«6 b9 elO dl2 el4
al3 bl2 eg d6 e3
«1 b% cO d8 el6





a 43 b38 e 35 d 31 e29 69
a 7 b9 elO dl3 el9 70
a 27 b22 e 25 d 17 e 12 71
a 19 bl5 eH d H e6 72
a 37 b31 c27 d 24 e22 73
<1 b4 el5 dl6 e22 74
a 18 bl9 e20 d 21 e22 75
DIRECTIONS: Go right on with the following until told to stop. In each row of num
bers below, the numbers grow larger or smaller in a regular series of
whole numbers. Decide what numbers are missing, find them among the
answers on the right, and mark the letter of your choice for the correct
X. 12 ...... 14 15 18
(In Sample X the correct answer is C, meaning 13, 16, 17.)
(76). 15 16 18 ...... 21 ...... 24 25
(77). 17 19 ......
(78). 27 29
23 26 28 29
28 ...... 27 24 ...... 23
(79). 60 ...... 55 51 49 40 37
(80). 48 ...... 44 41 ...... 36 34 ...... 28
a 13, 15, 16 b 13, 15, 17 e 13, 16, 17
d 14, 16, 17 e 15, 16, 18 _C_ X
a 20, 23, 27 b 19, 22, 27 e 19, 23, 29
d 20, 22, 26 el9, 23, 27 76
a 21, 22, 24 b 20, 21, 25 e 20, 21, 24
d20, 22, 25 •21, 22, 25 77
a 22, 24, 26 b 21, 25, 27 e 22, 25, 26
d25, 26, 25 e26, 25, 26 78
a 57, 45, 43 b 59, 45, 42 e 58, 46, 42
d58, 45, 42 e 56, 46, 41 79
a 46, 38, 31 b 45, 39, 30 e 46, 39, 31







DIRECTIONS: Work these problems on a sheet of scratch paper. Mark as you are told
the letter of each correct answer.
TEST 6
G. If a man earned $25.00 and spent $10.00, how much money





81. How many picture post cards can you buy for 15 cents at the





82. How many feet of railroad track can be laid with 750 ties









84. A sample rug is 12 inches long and 9 inches wide. How long





d 36 in. -84




86. A high school student borrowed $75.00 for one year at 6%
to start a chicken ranch. How many little chickens must he






87. A dealer allowed an old customer a discount of 10% on the
marked price of bookcases. What is the marked price of a








90. Ben lives 1.5 miles east of the library. James lives 2.5 miles
directly west of the library. On a scale of y2 inch = 1 quarter




88. A circular flower bed 7 feet in diameter is to be bordered by
plants set one foot apart. What will be the cost of the plants
at the rate of 2 for 15 cents? (Circumference of a circle is
about 3Vt times the diameter.)
89. A man placed four stepping stones one foot square in a row a 12 ft.
in a section of his garden so that there were equal spaces on b 3 ft.
all four sides of each of the stones. If the section was 3 feet e 9 ft.











92. A gallon of water weighs 8.4 pounds. A gallon of gasoline
weighs 68 per cent as much as a gallon of water. A pilot
flying the air mail carried 50 gallons. How many pounds







A coffee shop buys a blend of coffee composed of % of Grade
A at 60 cents a pound and Ys of Grade B at 30 cents a pound.
If they change the mixture, using % of Grade A and % of
Grade B, how much will they save on every 10 pounds of
coffee?
-93
94. A man's will provided that his estate of $15,000.00 should be
divided as follows: % to his wife and % each to three children,
except that in the event any of the children were deceased,
their share should be divided equally between the remaining
children and the wife. Two children were killed in an auto- d $5000.00 94
mobile accident. How much did the remaining child re




If a set of tires for one automobile costs one-half of what a
set costs for another automobile; and if three sets of the
cheaper tires last only as long as two sets of the more expen
sive kind, the total cost of the cheaper tires during a given
period will average what fraction or per cent of the cost of
the more expensive kind? 95
■ Vs or 33%%










DIRECTIONS: Mark as you are told the number of the word that means the same or about






























3 flower 4 garden
inefficient *■ avoidable 2
3 incompetent 4 unruly
confiscate 1 assert 2 seize
3 compile 4 comfort
malign x insure 2 muffle
3 slander 4 invade
whimsical J accurate 2 weighty
3 fashionable 4 fanciful
avarice x virtue 2 prominence
3 greed 4 honor
eradicate * destroy 2 vacate
3 use 4 solve
impeachment * prayer 2 burial
3 resignation 4 accusation -
discordant 1 clashing 2 sad
3 unsteady 4 distinctive -






recumbent x saving 2 curved
3 reclining 4 cumbersome
caprice 1 action ° '2 whim
4 tact
vesty bueqe gy
3 meeting 4 hotel
obtuse 1 pointed 2 reversible
3 blunt 4 objectionable
abstemious 1 stormy 2 bright
3 mournful 4 temperate





















expedite * expel 2 dictate
3 delay 4 hasten
loquacious * talkative 2 logical
3 legal 4 delicious
idiosyncracy 1 ode 2 peculiarity
3 office 4 imbecility
perfidious x treacherous' 2 glad
3 studious 4 responsible
artifice x artless 2 hate
definition 4 device
naly 1 ceremony 2 illness
• 1_ *j il _ .. 1
" uciuiiiiuii uc tc
anoma aa
3 irregularity 4 normal
reciprocal x charming 2 mutual
3 agreeable 4 meditative



























erudite x crude 2 learned
3 rugged 4 polite
ameliorate * improve 2 harden
3 dilute 4 decorate
malapert x sick 2 lazy
3 slow 4 saucyrf
opulence 1 jewel 2 generosity
3 wealth 4 honor
urbanity x loyalty 2 refinement
3 weakness 4 barbarism -
propinquity * nearness 2 speed
3 diligence 4 propriety
trajectory x court 2 project
3 area 4 curve
corollary 1 crown 2 inference
3 enclosure 4 supersede
ostensible * actual 2 available
3 genuine 4 pretended
salient * salty 2 outstanding
3 merciful 4 agreeable
probity J uprightness 2 weight
3 suspicion 4 interference -
acephalous *■ false 2 warlike
3 headless 4 sensible
porphyry x papyrus 2 rock
3 cave 4 manuscript
' " ' ■* muscular 2 shrill
ong
ete 1 exhausted 2 festive
3 fragile 4 plentiful
o 2 scold 2 village
3 l 4 bi
strident







1 measure 2 sound
4
diurnal x seasonable
3 occasional 4 daily
obloquy * disaster 2 blame
3 pride 4 obligation
eyot 1 island 2 lake
3 river 4 insect
detritus 1 fossil 2 dextrous
3 fragment 4 poem
palladium x burden 2 safeguard
3 title 4 residence
quiddity
3 essence










syzygy x separation 2 choice































Test of Mental Maturity
advanced 2JSS '50 S-form











Examiner. ( ) Examinee's Age..
£2
"2
See MANUAL for instructions
1. Sensing Right and Left 20*





5. Number Series 15*
6. Numerical Quantity 15
TOTAL !5+6» lo
7. total verbal concepts - 50
Total Mental Factors - 145
Language Factors - - - - so
■|o
Non-Language Factors - 65
11+2+3+51
CHRONOLOGICAL AGE
Avent?* Grade Pltcenunt Equivalent
INTELL. GRADE PLACEMENT ~ -
**»»■ 1- •«* .-.o ■-•
DIAGNOSTIC PROFILE
Mental Age
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5 6 7 8
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80 90
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180 192 204 216 228 240
0 ' 10.0 ' 11.0
3 9.5 10.512.5
*M 16.0 17.0














9 10 11 12 13
13 14 15
25 28
1 1 1 1 1 1 1 1
30 40 45 48
i i i i
120 130140
60 70 75










144 1S6 192 204 216 240 300 360
BftAKCH OF 5: UADIS:
:1. tes'* ku.;:-.au ssie Hollywood BCiftftg&& - los angeles 26. California















For comparison and prediction, use I. Q.
perceatile norms on page 19 oi Manual.
TMF LANG N-l
Normol
Population
9th Grade
HHti Grade
! 1th Grade
12th Grade
College
Freshmen
College
Sophomore*
Graduates
